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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active 
material in which storage and desorption of magnesium 
are possible reversibly, and a manufacturing method of 
the active material, and to provide a locking chair type 
magnesium secondary battery of a new type using 
magnesium as a carrier. 

SOLUTION: The active material is a magnesium 
compound oxide having a crystal structure of a stratified 
structure, expressed in a composition formula MgxMlI- 
yM2y02, or MgxMl 1-yM2y02.nH20 (Ml is at least one 
sort chosen from Mn, Fe; M2 is at least one sort chosen 
from transition metal excluding the above Ml and A1), 
and after compounding AzMI 1-yM2y02, or AzMIl-yM 
2y02.nH20 (A is alkali metal) as a precursor, that is 
compounded by ion- exchanging in magnesium salt 
solution. The secondary battery is constituted using the 
active material as a positive electrode active material. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Empirical formula MgxM11-yM2 Magnesium multiple oxide for magnesium rechargeable 
battery positive active materials in which it is expressed with MgxMl 1-yM2y02 and y02 or 
nH20 (Ml is chosen from Mn and Fe at least one sort; M2 is chosen from the transition metals 
except the above Ml, and aluminum at least one sort; 0< x<=0.5;0<= y< 0.4; n 0. 4-0.6), and the 
crystal structure has the layer structure. 

[Claim 2] The above Ml is a magnesium multiple oxide for magnesium rechargeable battery 
positive active materials according to claim 1 which is Mn and is expressed with MgxMnl- 
yM2y02 and empirical-formula MgxMn1-yM2y02 or nH20. 

[Claim 3] The above M2 is a magnesium multiple oxide for magnesium rechargeable battery 
positive active materials according to claim 1 which is aluminum and is expressed with MgxMl 1- 
yAly02 and empirical-formula MgxMl 1-yAly02 or nH20 (y> 0). 

[Claim 4] The magnesium multiple oxide for magnesium rechargeable battery positive active 
materials according to claim 1 expressed with empirical-formula MgxMl 1-yM2y02 excluding the 
water of hydration. 

[Claim 5] MgxMt 1-yM2y02 and empirical-formula MgxMl 1-yM2y02 or nH20 (Ml — Mn — ) 
characterized by providing the following At least one sort chosen from Fe; Transition metals 
excluding [ M2 ] the above Ml, 1 sort;0<x <=0.5;0 <=y<0.4;n at least is the manufacture method 
of the magnesium multiple oxide for magnesium rechargeable battery positive active materials in 
which it is expressed with 0.4-0.6, and the crystal structure has the layer structure chosen from 
aluminum. Empirical formula AzM11-yM2 Alkali-metal multiple-oxide composition process that it 
is expressed with AzMI 1-yM2y02 and y02 or nH20 (A is chosen from alkali metal at least one 
sort; 0< z<— 1 ), and the crystal structure compounds the alkali-metal multiple oxide which has the 
layer structure. The magnesium multiple-oxide composition process which carries out the ion 
exchange of the aforementioned alkali-metal multiple oxide in Mg salt water solution, and 
compounds the aforementioned magnesium multiple oxide. 

[Claim 6] Ml salt-water solution which dissolved in water the salt with which the aforementioned 
alkali-metal multiple-oxide composition process uses the above Mt as a cation, M2 salt-water 
solution which dissolved the salt which uses as a cation M2 mixed if needed in water, Mix 
20alkali-metal hydroxide H2 solution which dissolved AOH in 20H2 solution, and it considers as 
a mixed solution, the deposit process which deposits the aforementioned alkali-metal multiple 
oxide expressed with empirical-formula AzM11-yM2y02 and nH20 in this mixed solution — **** 
— the manufacture method of the magnesium multiple oxide for magnesium rechargeable battery 
positive active materials according to claim 5 

[Claim 7] Empirical formula MgxMl 1-yM2 It is the manufacture method of the aforementioned 
magnesium multiple oxide for magnesium rechargeable battery positive active materials 
expressed with y02. the aforementioned alkali-metal multiple-oxide composition process The 
alkali-metal multiple oxide expressed with the aforementioned empirical-formula AzM11-yM2y02 
and nH20 which deposited after the aforementioned deposit process is ripened at the 
temperature of 70 degrees C or more in the aforementioned mixed solution after depositing. 
Empirical formula AzM11-yM2 The manufacture method of the magnesium multiple oxide for 
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magnesium rechargeable battery positive active materials according to claim 6 which comes to 
contain the hydrothermal process which generates the aforementioned alkali-metal multiple 
oxide expressed with y02. 

[Claim 8] Empirical formula MgxM11-yM2 Magnesium rechargeable battery using the magnesium 
multiple oxide in which it is expressed with MgxMl 1-yM2y02 and y02 or nH20 (Ml is chosen 
from Mn and Fe at least one sort; M2 is chosen from the transition metals except the above Ml, 
and aluminum at least one sort; 0< x<=0.5;0<= y< 0.4; n 0. 4-0.6), and the crystal structure has 
the layer structure as a positive active material. 

[Claim 9] The magnesium rechargeable battery according to claim 8 constituted including the 
drainage system electrolytic solution which dissolved the magnesium salt used as a supporting 
electrolyte in water. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[° 001 ] 

[The technical field to which invention belongs] this invention relates to the magnesium multiple 
oxide for positive active materials which can constitute the rocking-chair type magnesium 
rechargeable battery which uses magnesium as a carrier, its manufacture method, and the 
rocking-chair type magnesium rechargeable battery constituted considering it as a positive 
active material. 

[ 0002 ] 

[Description of the Prior Art] With the miniaturization of a personal computer, a video camera, a 
cellular phone, etc., as a power supply used for these devices, a lithium secondary battery is put 
in practical use and it has come to spread widely in the field of an information related equipment 
and communication equipment. This lithium secondary battery is a rechargeable battery which 
repeats the cell reaction that consist of a positive electrode which generally used the LiCo02 
lithium transition-metals multiple oxide for the positive active material, a negative electrode 
which used the metal lithium, the carbon material, etc. for the negative-electrode active material, 
and the electrolytic solution which dissolved this in the organic solvent by making a RICHIUUMU 
salt into a supporting electrolyte, occlusion of the lithium desorbed from the positive electrode 
at the time of charge is carried out to a negative electrode, and occlusion of the lithium 
desorbed from the negative electrode at the time of electric discharge is conversely carried out 
to a positive electrode That is, it is the rocking-chair type rechargeable battery which uses a 
lithium as a carrier. 

[0003] The metal lithium or carbon material which uses this lithium secondary battery as a 
negative-electrode active material had the advantage that reaction potential with a lithium is low, 
and operating potential is high since the electrolytic solution of a non-drainage system is used 
for the electrolytic solution, and it was high-energy density, and has expanded the use quickly as 
a power supply for small pocket devices. 

[0004] However, the lithium used as the carrier of a lithium secondary battery is activity very 
much, for example, has the danger of reacting with moisture and burning in air. In the 
manufacturing process of a lithium secondary battery, this needed sufficient consideration called 
dry environment without moisture, and has led also to increase of a manufacturing cost. Then, it 
waits eagerly for the rocking-chair type rechargeable battery new type which changed the 
matter used as a carrier. 

[0005] this invention person replaced with the lithium and groped for the rocking-chair type 
rechargeable battery which used magnesium as the carrier. Until now, as the cell using 
magnesium is shown in JP, 5-225978, A, only the primary cell which can only discharge exists. 

This reason is because the good positive active material in which occlusion and desorption are 
possible in reversible is not found out in magnesium. 

[0006] 

[Problem(s) to be Solved by the Invention] this invention person acquired wholeheartedly 
knowledge that some magnesium multiple oxides may serve as a positive active material in which 
the occlusion and desorption from magnesium are possible as a result of research and the 
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repeated experiment this invention makes it a technical problem to make into a technical 
problem to offer the positive-active-material material which can constitute the rocking chair 
type rechargeable battery of the new idea which used magnesium as the carrier based on this 
knowledge, and to offer the simple manufacture method, and makes it the technical problem o 
offer further the magnesium rechargeable battery constituted using this positive active matenal 

material. 

[Means for Solving the Problem] (1) The magnesium multiple oxide for magnesium rechargeable 
battery positive active materials of this invention MgxM11-yM2y02 and empmcaKormula 
MexMI 1 -yM2y02 or nH20 (Ml — Mn — ) At least one sort chosen from Fe at least, 1 sort,0 
<=0.5;0 <^<0 4;n is expressed with 0.4-0.6, and M2 is characterized by the thing which is -chosen 
from the transition metals except the above Ml , and aluminum and in which e crys a s ru 

[000^ multiple oxide has the stratified rock salt structure and the analogous 

crystal structure which are the crystal structure of LiCo02 used as a positive active material for 
lithium secondary batteries. The stratified rock salt structure L.Co02 is the crystal structure of 
hexagonal system, and this crystal structure is the crystal structure by which the laminating of 
each^class was repeatedly carried out to the order of the layer (O layers) which consists of a 
layer (Co layer)-oxygen atom which consists of a layer (O layers)-cobalt atom which consists of 
a layer (Li lIyer)-oxygen atom which consists of a lithium atom. The magnesium multiple ox.de of 
invention has the crystal structure by which the laminating of each dass was repea edy 
carried out to the order of -O layers (Ml layer) of layers which consist of O layer [°f 'aye 1 
(Mg layer)-M1 atom which consists of a magnesium atom (M it is the same as that o 
following which contains M2 atom when 2 exists), Co layer corresponds to Ml layer and Li layer 
has the crystal structure which replaced Mg layer. In addition, when the water o y ra ion i 
Lluded it is O layer-MI layer. - When calling three O-layer layers compounc I layer between , 
the layers of a compound layer and a compound layer, a double layer is formed and it exists , and 
? becomes the structure where a magnesium layer is located between the layers of the water of 

imM?*. magnesium multiple oxide of this invention which ^ 

the magnesium atom which exists in the Mg layer serves as ion, it ****s a nd the reversible 
reaction that occlusion of the magnesium ion is carried out to the site of Mg layer is realize 
easily conversely. Therefore, the magnesium multiple oxide of this invention serves as a goo 
positive-active-material material which can constitute the rocking chair type rechargeab e 
hatterv which used magnesium as the carrier. 

(2) The manufacture method of the magnesium multiple oxide for magnesium rechargeable 

positWe Sve materials of this invention It is the manufacture metho for manufacturing 
the magnesium multiple oxide of the above-mentioned this invention. Empirical ^ r " lu ' a ^ 11 
yM2 Itfs expressed with AzM11-yM2y02 and y02 or nH20 (A is chosen from alkali met^ a 
least one sort; 0< z<=1). The alkali-metal multiple-oxide composition process that the crystal 
structure compounds the alkali-metal multiple oxide which has the layer structure, The .on 
exchange of the alkali-metal multiple oxide is carried out in Mg salt water solution and it is 
characterized by the bird clapper including the magnesium multiple-ox.de composition process 
which compounds the magnesium multiple oxide of the above-mentioned this ,nve "* on . 

[0010] Although especially the magnesium multiple oxide of the above mentioned this '"vent 
does not limit the manufacture method, it can be manufactured by 

the above-mentioned this invention. That is, after the manufacture method of this .nvent.on 
compounds AzM11-yM2y02 and AzM11-yM2y02 or nH20 which has the stratified rock salt 
structure of the hexagonal system first mentioned above, By carrying out the non ; 
magnesium, the alkali metal which exists in the alkali-metal layer (A horizon) ° f thl ^ AzM1 
yM2y02 and AzM11-yM2y02 or nH20 Mg layer-0 layer-MI layer It is the method 
manufacturing the magnesium multiple oxide of this invention which has the above ^ ent ' oned 
crystal structure by which the laminating of each class was repeatedly earned out to the order 
o7o layers. Since the ion exchange in the inside of Mg salt water solution is a very simple 
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process, the manufacture method of this invention turns into the simple and cheap manufacture 
method. 

(3) The magnesium rechargeable battery of this invention is characterized by using the 
magnesium multiple oxide of the above-mentioned this invention as a positive active material. By 
using the magnesium multiple oxide of the above-mentioned this invention as a positive active 
material, the rocking-chair type rechargeable battery new type which used magnesium as the 
carrier is realized. 

[001 1] Since a carrier is used as magnesium with the magnesium rechargeable battery of this 
invention unlike a lithium secondary battery using a very activity lithium as a carrier, the dry 
environment which does not have moisture in the manufacturing process of a rechargeable 
battery is not needed, but it becomes the rechargeable battery which was excellent in the 
manufacturing-cost side and the safety aspect at the time of manufacture. 

[0012] Moreover, metal magnesium, a Magnesium alloy, etc. can be used for a negative-electrode 
active material in the magnesium rechargeable battery of this invention. Therefore, in a lithium 
secondary battery, a cell case can be produced by unification of the negative electrode and cell 
case which have not been realized, i.e., the magnesium used as a negative-electrode active 
material etc., and it has the merit that remarkable lightweight-ization can be attained. 

[0013] Although the nonaqueous electolyte which dissolved lithium salt in the organic solvent in 
the lithium secondary battery had to be used further again, in the magnesium rechargeable 
battery of this invention, the drainage system electrolytic solution which dissolved the 
magnesium salt as a supporting electrolyte in water can also be used. Therefore, since a 
noncombustible component can constitute a rechargeable battery in this case, the magnesium 
rechargeable battery of this invention turns into a rechargeable battery excellent in safety. 

[0014] 

[Embodiments of the Invention] Below, each operation gestalt of the manufacture method of this 
invention for manufacturing the magnesium multiple oxide for magnesium rechargeable battery 
positive active materials of this invention and it and the magnesium rechargeable battery of this 
invention which used it for the positive active material is explained in detail. 

(1) The magnesium multiple oxide of the magnesium (multiple-oxide a) composition this invention 
sets the composition to MgxMl 1-yM2y02 (Ml is chosen from Mn and Fe at least one sort; M2 is 
chosen from the transition metals except the above Ml, and aluminum at least one sort; 0< 
x<=0.5;0<= y<“0.4); when the water of hydration is not included. Moreover, the magnesium 
multiple oxide of this invention may contain the water of hydration (interlayer water), and serves 
as the empirical formula MgxMl 1— yM2y02 and nH20 (n is 0.4— 0.6), in that case. 

[0015] MgxMnaFel -a02 (0< a<1) which makes both of MgxFe02, Mn, and Fe which are set to 
MgxMn02 and Fe which do not replace the site of the central metal Ml by other elements, and 
set the central metal Ml to Mn the ratio of a:1-a is concretely contained in empirical-formula 
MgxMl 1-yM2y02. Moreover, MgxMl 1-yM2y02 (y> 0) which replaced a part of site of the central 
metal Ml by M2 is also contained, and in this case, M2 may be replaced by the one-sort 
independent chosen from the transition metals and aluminum except Ml, and may be replaced by 
two or more sorts. 

[0016] Although Mn and Fe can be chosen as Ml used as a central metal, since there is an 
advantage that magnesium compound **** in which it is got blocked and crystallinity has the 
good stable layer structure can be obtained in it, when taking this advantage into consideration 
to Mn, to it, it is desirable [ to it, trivalent is stable as compared with Fe, and ] to set Ml to Mn. 
Moreover, since there is an advantage that there are many amounts of resources and it is cheap 
in Fe, when taking this advantage into consideration, it is desirable to set Ml to Fe. 

[0017] M2 which replaces a part of site of the central metal Ml achieves the function which 
stabilizes the crystal structure of a magnesium multiple oxide, and although it is at least one sort 
chosen from the transition metals except aluminum and Ml, specifically, it can choose aluminum, 
Co, nickel, etc. Since there is an advantage of stabilizing the layer structure in Co and nickel, 
when taking this advantage into consideration, it is desirable to make M2 into at least one sort in 
Co and nickel. Moreover, since there is an advantage that the stable amount of dissolution is 
large in aluminum, with trivalent when taking this advantage into consideration, it is desirable to 
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set M2 to aluminum. 

[0018] The value of x in the abundance 2 of Mg in a magnesium multiple oxide, i.e., MgxMl 1- 
yM2yO, is set to 0< x<=0.5. x= 0 and the composition used as x> 0.5 cannot be considered 
theoretically. When functioning as a positive active material into a rechargeable battery, the 
value of x changes with the charge states. In order to achieve the better function as a positive 
active material, it is more desirable that it is 0.2<=x<=0.5. 

[0019] The value of y in the substitution rate 2 of M2 of a central metal, i.e., MgxMl 1-yM2yO, is 
set to y< 0.4. In the case of y>=0.4, it is the Mg layer-0 layer-MI layer which Ml which is a 
central metal tends to become the random structure located between layers, and mentions later. 
- It is because the periodicity of the layer structure of O layers is lost and the performance as a 
positive active material falls. In addition, in order to consider as the positive active material of a 
better property, being referred to as y<=0.2 is desirable. 

[0020] In addition, in the magnesium multiple oxide of this invention, some impurity may invade 
during a crystal unescapable in the manufacturing process. Therefore, MgxMl 1-yM2y02 and 
empirical-formula MgxMl 1-yM2y02 or nH20 showing magnesium compound **** of this 
invention do not eliminate that such an unescapable impurity is included. It does not eliminate 
that similarly an unescapable impurity is included also about the various empirical formulas 
indicated in this specification. 

[0021] (b) The magnesium multiple oxide of a crystal structure this invention makes the crystal 
structure the layer structure. The layer structure here is the layer structure belonging to 
hexagonal system, and means the so-called BANE site type crystal structure. The same atom or 
an atom of the same kind forms one layer, and it has the crystal structure to which the 
laminating of this layer was carried out regularly. Each layer is Mg layer which consists of a 
magnesium atom, Ml layer which consists of Ml (M2 is included when M2 exists) atom which is a 
central metal, and O layers which consist of oxygen atoms, and they are Mg layer-0 layer-MI 
layer. - The laminating is repeatedly carried out to the order of O layers. 

[0022] The lithium cobalt multiple oxide expressed with the general empirical formula LiCo02 as 
a positive active material of a lithium secondary battery has the crystal structure of the 
hexagonal system called rule array stratified rock salt structure, and as mentioned above, the 
laminating is repeatedly carried out to the order of -O layers of -O layer-center metal layers of 
Li layers (Co layer). In other words, the crystal structure of the magnesium multiple oxide of this 
invention has the crystal structure to which Li layer replaced Mg layer irrthis stratified rock salt 
structure. However, since a lithium is univalent and magnesium is divalent, the maximum number 
of a magnesium atom located in Mg layer is set to one half of the maximum numbers of a lithium 
atom located in Li layer. 

[0023] As shown in drawing 7 (b) which explains the water of hydration in detail later when the 
magnesium multiple oxide of this invention is a thing containing the water of hydration, it is O 
layer-MI layer. - When calling three layers of O layers compound layer, between the layers of a 
compound layer and a compound layer, a double layer is formed and it exists, and it becomes the 
structure where Mg layer is located between the layers of the water of hydration. 

[0024] When the magnesium multiple oxide of this invention is used as a positive active material, 
by charge, a magnesium atom moves in the inside of Mg layer, and it serves as ion from a crystal 
edge out of a crystal, and it secedes from it. Moreover, at the time of electric discharge, 
magnesium ion inserts from a crystal edge, it moves in the inside of Mg layer, and occlusion is 
carried out to a predetermined site. In other words, it is the same function as the function of the 
above-mentioned lithium cobalt multiple oxide which is the positive active material of a lithium 
secondary battery, and is only the difference which the atom used as a carrier placed and 
replaced with magnesium from the lithium. By achieving such a function, the magnesium multiple 
oxide of this invention serves as positive-active-material material which can constitute a 
completely new rocking-chair type magnesium rechargeable battery. 

[0025] (c) As the water of hydration carried out existence ****, the magnesium multiple oxide of 
this invention may not be expressed with empirical-formula MgxMl 1-yM2y02 and nH20 
containing the water of hydration, and may be expressed with empirical-formula MgxMl 1- 
yM2y02 which does not contain the water of hydration. However, although the water of 
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rs : szx. 

c!CSl structure accompanying the occlusion and desorption of magnesium is taken into 

r^Xd^tn thla few 

choree and discharge in the case of the magnesium rechargeable battery which makes a 

ma^^tunTmut^^^xide^M^as^p^^e^ctiv^^aterial/^erefcmel^that ' n *° 

ra“"w^ Which does 

® ZZZX 52S the manufacture method above-mentioned this 

% t 

ch^m^from^kakjnete'^-^at least ~ 1 sor^lMI — Jdn — ^) ^^g^^^^^s^proce^ss which^ 

' composition process by two synthetic methods is explained as ‘ho sample Je 

[0028] (i) The process of the following I ■»•* ^^'^-oSde cSoTito proce’ss. M, salt- 

^x*2C^^lali-mete , | hydroxid^H^olution oxid^ in'which'rt 

^ Z -dilution, and the 

[OT 30 ]^^l^*epla^ng a^part of^site'of Ml by M^usrul'a^ 

£ ^ r. caption n^r XXZZti'S a“ Ml source as a cation can also use a 
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that i0 „ does not remain is in a product while it is stron S acid desirable for neutralization, when a 

SS3 Whe $ n replacing a part of site of Ml by M2, the mole ratio of Ml and M2 should just mix 
E“ t I«l saK-water solution and M2 salt-water solution accord, ng to compos.bon 
AzM11-yM2y02 and nH20 of the alkali-metal multiple oxide which it is going to obtain so that it 
may become 1-U Moreover, as for the concentration of Ml salt-water solution and M2 salt 
water solution, it is desirable that it is 0.2-5M. This is because generating of oxygen may 
increase and it may be accompanied by risk, when in the case of below 0.2M there 

brines a result which considered the safety of a reaction, dissolved AOH and was made > i 
ft is desirable to compound the lithium multiple ox.de expressed with L zMIl yM2y02 and 

[00^] U Th 1 / nbxed' rate 'of M^'s^t^ater button and M2 salt-water solubon in this deposit 
C ^n;J a nd 20alka“metal hydroxide H2 solution is changed according to composibon AzMIl 
yM2y02 and o^O^f the all«li-^t^ mulb^e oxide widest is^gmi^to^temJHoweveit^ 

byproduction, when the subphase of ^f an T^ Da ^Uom the above-mentioned suitable range 
^xTeTdin^ VI of Inf acklltior^^rystallinity 'is good, and if the point of being easy to 

SV<-z <=0 4 when ^ium multiple oxide set in general to 0.4<=z<=0.7 when mixing at a mixed 
of th^ above-mentioned suitable range and setting alkali-metal A to L, incidentally sets 

means that the thing of this mode is also included. 
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[0038] The aMi-meta, mulbple “sin. 

precipitate in the above mentione mairnesium multiple-oxide composition process 

filtration, and if needed and just to present ^the J*P ^ AzM11 _ 

which is the following process with e a manufacture empirical-formula 

yM2y02 and nH20 obtained as precipitate, when . : w fojng ; to ^ ^ ^ product 

MgxM,1-yM2y02 and nH20 »hich eonUins the »at »fM above-mentioned deposit 

[0039] In fact the alkali-metal „H20 (n is 0.4-0.6). and 

process is expressed with empirical-formu alkali-metal multiple oxide expressed 

contains the water of h V d »^ >n ' the water of hydration, as for an 

with empirical-formula AzM1 1 yM2y _ rocess it is desirable to consider as the process which 

jnst^Hpe^on^afte^a^^osi^the so-called aging of holding to the temperature of 

the predetermined range as it is. p . • d into 70 degrees C or more because a 

[0040] In the case of less than 70 degrees ^ temperature, to hold. In 

digestion reaction does not advance, the . P 120 degrees C the alkali-metal multiple oxide 
addition, when maturing temperature exceeds 120 d o e J® e b S y ^ oduction Therefore , as for maturing 

expressed with empirical-formu a n , a |^ a |j— me tal multiple oxide which consists of an 

temperature, in the meaning ^3^00^ ittde'Sl. that it is 120 degrees C or less, 
abbreviation single phase of the y changes with conditions, such as maturing 

[0041] Although the time to ripen becomes w * rm ^ g hours or more that what is 

temperature, a digestion reaction shou J lead s to extending the whole alkali 

necessary is just time to be able to end en d riping, considering as the 

metal multiple-oxide composition process, as for after a 

shortest possible time is desirable digestion puts the mixed solution which passed 

[0042] carrying out water cooling .after tha ^ g determined container, and should just 

through the above-mentioned deposit p * at predetermined temperature — or by 

specifically carry out predetermined-ti temperature lower even near a room 

cooling slowly within the container, after H Q Weveri that evaporation of this solution should 

temperature, as it takes out it can c solution itself will pose a problem if maturing 

be prevented, since evaporation of the mix dg c or more> whe n becoming 100 degrees 

^ or mor^wi^ a°^)hlepnator etc!^ near 1 00 

to — as the ~ ee ‘ C 

or more range of 90 degrees C or 'ess. multiple oxide obtained in this 

[0043] The crystallinity is raised while the , , A z M11-yM2y02 from which the water 

hydrothermal process is expressed w.th emp.ncaKormula a(so chanees . lf an 

of hydration was removed. In addition, the the empirical formula 

example of the value change of concrete a obtained at the above- 
of the alkali-metal mulbple “xideconteming^ h ^ ^ a , kali _metal multiple oxide which passed 
mentioned deposit process will be . ’ maturing temperature of 80 degrees C, and 

through this hydrothermal processperfor to z>=0-9 . i n addition, depending 

the conditions which are maturing-timel 2 hou rs >t above _mentioned M one layer. In 

on conditions, the atom of alkali-metal A t may ^invade into t # a)kali _ metal A 

this case, 1 can be exceeded although tlnn^rf^L. J ed tQ become the 

eouivalent to the amount which is alike, therefore exceeas is 

unescapable impurity mentioned above, ="d m mterpre^d such.^ ^ ^ does not conta in 
[0044] Also in this hydrothermal process the hat is necessary is to dry rinsing, 

mr s; — — - 

F0045] Optioned 6 a^oTunlike the synthetic method by the reaction of a solid-, ipuid 
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interphase, the above-mentioned alkali-metal ® ^mp^nded by 

including the hydrothermal p ^ cess P ^ ix ° r ^ f source material is secured and it turns into a 
the solution reaction, and sufficient mixtur . . i t n i e o^e 0 f the layer structure 

~ - — - c 

process of a manufacturing cost that mpg is sma ® . . which sets the second alkali-metal 

[0046] 00 It is the case where the mag " eS '“ m .™ £ M1 t0 Mn an d is expressed with MgxMnl- 
multiple-oxide composition and 35 3 preCUrS ° r 

y M2y02 and empirical-formula empirical-formula Li1-bA’bM11- 

To alkali-metal A, at least Li In g P chosen from the alkali metal except Li at 

yM2y° 2 , or a«4£‘ multiple oxide As an alkali-meta, 

least one sort t 0x ) . nf the following mode is employable, 

multiple-oxide composition process, the p m ixing A’Mn04 solution and Li compound, 

[0047] the solution adjustment process of the which generates the alkali- 

and adjusting a mixed-water solution, -forement^edmixed-water solution and is expressed with 

metal multiple oxide which heats the - **** — it is a synthetic process Like the 

empirical-formula Li1-bAT>M11-yM2y02 and nH2 O , reaction ca lled the 

alkali-metal multiple-oxide composition pro mixture of a source material is secured and 

deposit and digestion from the homogeneity and the 

the alkali-metal multiple oxide of the layer s Moreover, since [ which is different in 

crystallinity of composition can be cor ^ P ° f , temperature comparatively, a hydrothermal 
baking etc. ] it is processing of the degree ot low temp 

process turns into a cheap synthetic process ° f “ h mixes Li compound used as A’Mn04 
[0048] A solution adjustment process is a process >* ^ source of a lithium in the 

compound and A* in A'Mn04 become >-b:b by the mole ratio. 

[0049] Since the reaction cf Li oompound and AMn 04 is performed m solubomLi compound^has 
a water-soluble acetio-acid lithium, a butanoic acid lithium, an oxalic 

^ rssar ? r r ^d ^ , — as — 

0.1M-5M. . the above-mentioned mixed-water solution is 

[0050] A hydrothermal process is a Process _ mentjoned a | ka |i- me tal multiple oxide is 

heated to predetermined temperature, and h ^ ^ ^ Qut by applying for a long time 

deposited out of solution, and ' 6 roccinty down Since the cost concerning a reaction 

at 120-250 degrees C by saturated-steam d rs „ot progress at less than 120 

etc. will go up if the reaction of A MnOOnd L P P desir3b | e . lt ls good more 

solution, it is desirable to use equipments, such , as i an •“Umljv^ eoipitate in a reaction 

[0051] The generated alkali-metel ^'^^g fjtrabon. and if needed and just to present the 
container. What is necessary is to dry nnsinik mrat ^ so|utio „ ram material of handling 

S:r:"^on near 200 degree C cause, a uniform multiple oxide is 
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obtained and this synthetic method of passing through such a process is a very simple and 

j^ n0t "'i^iyt l^bM^'^^yO^^^ch^oes^o^on^T^'^e^t^of^^rahon, an 
foTmuta Lil -bA’bMI 1-yM2y02 and nH20 generated at the hydrothermal process, and removes 

double'alkali-metal ******** which will be obtained if it becomes .mperfect at less than 100 
desirable to be carried out in air atmosphere. When this dehydration process is made under 

[0054] (bT^ma^n^i'um r^lhpte-o^e^omposil^OT ^ocess ma^eshjm m^tgsle"Oxide n^d 

Th* 

des.rable since the JJ, M jde as CO mpared with **’s, the ion exchange becomes 

=S?“3£~^^rrr=i“i.T«, 

SSESSSS SsasSsOTi 

[0058] As for the input of an alkali-metal multiple oxid • the mo , e ratio t0 Mg 

from which A in an alkali-metal multiple oxide ,s set ‘ .« toTmeny alkali-metal 

hatTn Xoh the ion exchange does not advance itTdesirable 

[0058] when 8 reaction . 

temperatures too^high.^t becomes ea ^ tim^consid'erin^as^ 

possiWe is de^iraWel^len^hening 'reaction^imiTnot much ]. Specially, it is desirable to earn, 
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out for about 6 to 24 hours. 

[0060] The magnesium multiple oxide pass this process Although the alkali-metal multiple oxide 
made to react is expressed with empirical-formula AzM11-yM2y02 and nH20 containing the 
water of hydration, a case It becomes what is expressed with empirical-formula MgxMl 1- 
yM2y02 and nH20 containing the water of hydration. A case is expressed with empirical-formula 
MgxMl 1-yM2y02 which does not contain the water of hydration although the alkali-metal 
multiple oxide made to react is expressed with empirical-formula AzM11-yM2y02 which does 
not contain the water of hydration. 

[0061] The value of z in AzM11-yM2y02 and empirical-formula AzM11-yM2y02 or nH20 of the 
alkali-metal multiple oxide which is a precursor, The relation with the value of x in MgxMl 1- 
yM2y02 and empirical-formula MgxMl 1-yM2y02 or nH20 of the magnesium multiple oxide which 
is an end product Since A and Mg exchange for abbreviation completeness according to the ion 
exchange in this process under proper conditions, it is set to x**(1/2) z. 

[0062] When considering as the thing of a request of the value of x in MgxMl 1-yM2y02 and 
empirical-formula MgxMl 1-yM2y02 or nH20 of the magnesium multiple oxide which is an end 
product, that is, in considering as the thing of a request of the abundance of Mg in a magnesium 
multiple oxide What is necessary is just to control the value of z in AzMI 1-yM2y02 and 
empirical-formula AzM11-yM2y02 or nH20 of the alkali-metal multiple oxide which is a 
precursor, i.e., the abundance of alkali-metal A. What is necessary is to choose proper conditions 
and just to perform the above-mentioned alkali-metal multiple-oxide composition process, in 
order to control the value of z. 

[0063] The magnesium multiple oxide pass this process has the crystal which has the layer 
structure which was mentioned above, and turns into a magnesium multiple oxide in which the 
occlusion and desorption of reversible magnesium are possible by the electrochemical means. 
Moreover, since this process is a very simple process of carrying out stirring maintenance under 
the temperature near a room temperature or a room temperature, and in solution, it becomes 
simple [ the manufacture method of the magnesium multiple oxide of this invention itself ]. In 
addition, since the magnesium multiple oxide pass this process exists powdered in solution, it 
performs the process of rinsing, filtration, and dryness continuously, and should just be taken as 
the positive-active-material material for magnesium rechargeable batteries. 

(3) The magnesium rechargeable battery of a magnesium rechargeable battery this invention is a 
magnesium rechargeable' battery which makes the magnesium multiple ^oxide of the above- 
mentioned this invention a positive active material, and is a rocking-chair type rechargeable 
battery which uses magnesium as a carrier. Let the composition be the positive electrode which 
makes the above-mentioned magnesium multiple oxide an active material, a negative electrode, 
and the electrolytic solution and an important point component 

[0064] (a) A positive-electrode positive electrode mixes electric conduction material and a 
binder to the powdery part of the above-mentioned magnesium multiple oxide used as a positive 
active material, adjusts paste-like positive-electrode plied timber, for example, can carry out 
coating of this positive-electrode plied timber to the current collection body surface made from 
a metallic foil, and can form it in it. 

[0065] Electric conduction material is for securing the electrical conductivity of a positive 
electrode, and what mixed one sort of carbon matter powdery parts, such as carbon black, 
acetylene black, and a graphite, or two sorts or more can be used for it A binder can play the 
role which ties an active material particle and an electric conduction material particle, and 
thermoplastics, such as fluorine-containing resins, such as Teflon (registered trademark), a 
polytetrafluoroethylene, a polyvinylidene fluoride, and a fluororubber, polypropylene, and 
polyethylene, can be used for it Positive-electrode plied timber can add a solvent for the 
purpose, such as viscosity control, for convenience’ sake at the time of coating, can also be 
adjusted, and can use organic solvents, such as a N-methyl-2-pyrrolidone, for the solvent in that 
case. As for a charge collector, it is desirable to receive like a positive-electrode reaction and to 
use the stable matter electrochemically, for example, aluminum etc. can be used. 

[0066] The positive electrode formed by carrying out coating to the charge collector made from 
a metallic foil can be variously made into thickness according to the configuration of the cell to 
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which it is supposed that ,t IS long to produce ^e pM^vee e^o, mea nses. 

although it becomes which ,s a sheet-1, ke. and let ,t be .the thing ot vano raise 

such as decision. Moreover, you may pressunze with the means of a press etc. 

roOeflTb^pe^Cactvt^^altaYconsthutes the negative decide made to counter 
Sre-SoieU^e electrode does not limit the km^ = eposd)^ ^ 
desorption are possible in reversible in magn, es,um ^"d what .s^ne, ? c3C tZn potential selves as 
reaction potential of the magnesium mu ip e oJt ' potential is fully low and it is desirable 

the above-mentioned Positive active maten . mentioned and to use these metal magnesium 

for metal magnesium and a agnesium active material with the magnesium rechargeable 

and a Magnesium alloy as a and 

an Mg-aluminum system alloy, a Mg-Zn 

- - me* 

rechargeable battery of this invention can constitute ■ <£'• ^ as ium sa | t US ed as a 

[0070] When considering as a "Trf7j Me1pF6« Mg (CI04)2. Mg (CF3S03)2, and Mg(AsF6) 2 
supporting electrolyte to use Mg (BF4)2. Mg (PF6 Z Mg tolucK. ^g^ ^ solvent For 

grade. Moreover, a non proton system organ, annular carbonate and chain-like 

example, the mixed solvent which consists of one sort such as annular „ 

carbonate, cyclic ester, cyclic ether, or the ^-J'^'^^rnecaLnate, etc. consider 
as^st^tiabo^of^^aiTkke caAonate a'nd^imethyl carbonate. 

carbonate, etc. consider [ a gamma butyrolactone a .^.^"^‘f^^n-like ether as 
tetrahydrofuran, 2 methyl tetrahydro uran e • as instan tiation of annular carbonate. 

™“r^lyte,tisdesirabl.tobe 

referred to as 0.8-1 .5M. aau-+rnh#tir solution Mg (OH)2, MgCI2, and Mg 

[0071] When considering as the drainage s Y ste ™ * a supp orting electrolyte. In the 

(N03) 2 grade can be used for the ^ a e nes ^^ ' f* or a d Magnes ium alloy a negative-electrode 
negative electrode which makes mete . m ig degradatio n (oxidization) of the negative 

active material, since it has the a v g above-mentioned supporting 

b : s :ztm:VL7fs make 

as saturated concentration or the concentration 

near iL a. cai 0 ^t rt lv+ e is to be able to attain the cell voltage to which a 

[0072] The merit using a ^*^^^ ecOT08iti o„ potential of water, and serves as a 
magnesium rechargeable battery exce ® as rUnoitv When harnessing this merit is taken 

magnesium rechargeable battery with high ^ ^ it is desirable to use 

into consideration, in the magnesium rec g ^ drainage system electrolytic solution in the 
a nonaqueous electolyte. what inci y metal lithium for the negative 

case of the m *-*- ^ ,, 

Schargt being'possible among V - about 1 ,1V- about 3.0 - charge and discharge are possibl 
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[0073] The merit using the drainage system electrolytic solution is the safety. That is, since the 
organic solvent is not used, for example, even when the temperature of a magnesium 
rechargeable battery rises by causes, such as a surcharge, there is little danger such as 
outbreak of fire. Therefore, if it is when it constitutes the magnesium rechargeab! \e \ ™ ic 
thought safety as important, it is desirable to use a nonaqueous electolyte in the magnesium 
rpeharcesblc battery of this invention. 

[0074] (d) The magnesium rechargeable battery of this inventions, such as ot er s ’ 

makes the above-mentioned positive electrode and the above-mentioned negative electrode 
counter, forms an electrode object, inserts this electrode object m a cell case ^ lth the 
electrolytic solution, and should just produce it. In case a positive electrode and a negative 
electrode are made to counter, separator is fastened among both When separator separates 
positive electrode and a negative electrode, and holds the electrolytic solution and it uses a 
nonaqueous electolyte, as for the case of the drainage system electrolytic solution us '"| th 
fine porous membranes, such as polyethylene and polypropylene, a nonwoven fabric, paper, etc. 

can use a nonwoven fabric, paper, etc. . .. . . 

[0075] Especially the magnesium rechargeable battery of this invention cannot imit t 
configuration a size, etc., and can make them various things, such as cylindrical, a lammat g 
type, a coin type, and a card type. A proper thing should just be used for a ce« I casea “° rd '£« *° 
the configuration of the cell which it is going to produce etc. You may be the thing of form t 
may prepare a positive-electrode external terminal and a negative-electrode external terminal in 
a cell case and some cell cases serve both as a positive-electrode external terminal and a 
negative-electrode external terminal in it Even if it is the case where wh'ch configure boa farm 
etc are adopted, the above-mentioned electrode object is contained m a cell case the between 
to a positive-electrode external terminal and a negative-electrode external terminal is 
electrically connected from a positive electrode and a negative electrode, respectively, the 
electrolytic 'solution is poured in, and a cel. case is sealed, a fuel cel. subsystem is isolated with 

the exterior, and a magnesium rechargeable battery is completed. . 

[0076] Soma cell cases [ at least ] are formed by metal magnesium or the a "°* 

the magnesium rechargeable battery of this invention can also be carried out in the mode 
which the portion of a cell case serves as a negative electrode, when adopting metal magnesium 
and s Magnesium alloy as a negative-electrode active, material. If it is in a lithium secondary 
battery since especially a metal lithium etc. is activity very much in the air containing mois u 
arnwg ’air, the mode in which such a cell case serves as a negative electrode «s accompanied by 
risk On the other hand, even if it is the case where metal magnesium etc. constitutes 
case from the magnesium rechargeable battery of this invention, since most metal magnesium 
etc is inactive in air, it is safe. Therefore, the weight of a cell is mitigated and the magnesium 
rechargeable battery of this invention of a mode with which a cell case serves as a negative 
electrode turns into a magnesium rechargeable battery excellent in an energy density, powe 

(^Although the operation gestalt of the magnesium multiple oxide for magnesium rechargeable 
battery positive active materials of this invention, its manufacture method, ^dthemagnes'um 
rechargeable battery using it was explained above Do not pass over the operation gestalt 
mentioned above in 1 operation gestalt, but the magnesium multiple ox.de for ma ^e*' u 
rechargeable battery positive active materials of this invention, its manufacture method, and the 
magnesium rechargeable battery using it It can carry out with the various gestalten which gave 
various change and improvement based on the knowledge of these contractors including 
above-mentioned operation gestalt. 

[Example] The rechargeable battery was evaluated by manufacturing the magnesium multiple 
oxide of this invention based on the above-mentioned operation gestalt. pr ° duC '" g • 
magnesium rechargeable battery of this invention based on the above mentioned operation 
gestalt which used it for the positive active material, and performing a charge ® nd d,scharg ® ^ 
to the rechargeable battery further. Moreover, the magnesium multiple ox.de of this invention of 



V*< 
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other kinds was also manufactured, and examination from various angles was performed. The 
ClTlTmanuf TcturTbt lbemZ '06 '^following which comes to conta * r ^ 

of the layer structure expressed with manufacture of an experiment 1(a) magnesium multip e 
oxide end to Inalsis / observation empirical-formula MgxMnO.Saluminum 0.102. and a 
magnesium multiple - oxide composition process. . ... » 

[0078] At the deposit process, Mn(N03) 2 solution 27mL of the eoncentra ion o 

sSSSSSis 

^e^^ium^i^t^le^xfde^xpressed^tlTempfHcaWormul'a U05Mn0.9aluminum0.1 02.0.45H2O as 

was put into the container lined of Teflon the whole mixed- 

XwcaWorl UMn0.9aluminum 0102 from which the water of hydration was removed as a 

^a'olThVxTDZttern'hi'ined in the scannin^electron-microscope (SEM) photograph of this 
K? B0 2 a result of x-ray diffraction analysis by drawing! and the powder 

^Zd us' nfouK aU: “rayst shcwn in . respectively, .ncidentally. 4^ . a 

llfispf'. 

sholm drSngi . respectively, [ncidentally. d™ing3 is a 200000 times as many SEM 
Kflt P cou'dcheck that the obtained magnesium mulbple oxide was powder which consist of 

that the basic skeleton in the crystal 's m a^med f diffraotion peak by 

[0085] In both XRD pattern of drawin g! , and XRD p at tern ot gA_^^ , 

the field (003) of each multiple-oxide crystal exists near 2 theta- 18 degree tan a g 
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5-—*- muwpu 

SS^;^SS 

r SiHS:tf H Es?z zsxzEpz 

° P j^' IV + h* nf 1 5mm the disk type thing which pierced this sheet was produced. 

[0087] ^ magnesiuniwas *tg StMW 1 

mentioned The nonwoven fabric with a thickness of 100 micrometers was 

.e s 

drainage system eiectrolytic 

[OO^l^^^h^charg^aiid^trcha^^test^as perfo^^to the^m^ua^^abo^^m^ntKjned^^ 

— 

S"sCs‘ “constant current of current density 0.28 mA/cm2 to discharge- 
r0089]°As 7 result of this charge and discharge test, the charge-and-discharge curve (curve 

E ] stw a s the relation between the vojtage "t* 

rnfa^le^shln Jn d^ . As T 

capacity was [ about 45 mAh/g and the service cap**, -of I «*WJ „ hio h is 

thought that it originates in a certain structural change c * ^ ^ ^ 

c^Tit/udgtr^ 

Isa^faF 
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, ii -n«r «ihirh romes to contain the sodium multiple-oxide composition process of performing 

above-mentioned operation gestait. and no. performing a 

ss isz So :°:r. 

30mL of the concentration of 1M was made to react for 10 minutes, and precipitate was 
deposited in it. This precipitate has checked that it was the sodium multiple ox.de expressed 

. re* (95 Heerees C) and this synthetic process is made to stir tor 1U 

fMMVx-X^ffraTjlrinalysis by the powder method using OuK alpha rays was performed to 

3 ^ 

" o T r 0 rr xrd 

MgO.iolvl . . . . , M * qu n n? 0 5H20 all over drawing is marked as Mg type , 

T00941 However in the XRD pattern of a sodium multiple oxide, the diffraction peak by the field 
ml) exttsTn 2theta^9 degree by the XRD pattern of a magnesium multip e ox.de to the 
' . , , r- | » (nr\o\ Avi^tin? in 2theta**1 2 degree. According to analysis, the 

diffr c a ne d n M03) ome%e!d (0(S of Sodium multiple oxide becomes about 7A. and the spacing 

lavers shows the bird clapper thickly according to the ion exchange. 

=r 3S33&®^:. 

^£i5gS=#' 

difference in this ^he^ally^onTdered to be right that c 

SS5‘ S i3S- ——a •“;Tr *• 
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layer of the water of hydration, and a Mg layer which exists between them. The pitch (the repeat 
length of a compound layer) of a compound layer is about 10A. and this pitch serves as the 
spacing d of a field (003) theoretically (003). In the case of this magnesium multiple ox.de the 
value of the spacing d (003) acquired from the transyerse-electromagnet.cjDhotograph and the 
value of the spacing d (003) acquired from the analysis result of the above mentioned 

SET Z the 3 e * perime h nt * T' eXPeriment : d u ,r P t 

carried out using the phenomenon which the compound layer pitch of the magnesium mutp 

oxide containing the water of hydration compounded by carrying out the ion exchange of * 

alkali-metal multiple oxide containing the water of hydration elongates that it should invest g 

about the reaction time of the ion exchange in the magnesium multiple oxide compositi 

P^cess of the man Jacture method of this invention. Hereafter, this experiment is explained 

[0098] First it manufactured by the method of the following which comes to contain the lithium 

multiple-oxide composition process of performing the deposit process accord'ng to 

mentioned operation form obtaining the magnesium multiple oxide of the !ayer struct 

expressed with an empirical formula MgxMn02. and a magnesium multiple oxide compos.tio 

[0099] At the deposit process, 20U0H/H2 solution which mixed LiOH solution 150mL of the 
concentration of 1M and 30wt(s)% H202 solution 15mL is mixed at a stretch, under t 
temoerature of 25 degrees C, Mn(N03) 2 solution 30mL of the concentration of 1M was made t 
“r To Minutes, and precipitate was deposited in it Subsequent.y d the magnes,um - 
oxide composition process was presented with this lithium multiple oxide. Supply 2g of t 
Lt-ZSned lithium mu, tipi, oxide in MgCI2 solution 200mL 

it is made to distribute, and it is a room temperature (25 degrees C) and P redet « r ^ e 
out reaction-time time stirring, and this synthetic process performs the^ion e ^hange. I 
addition four sorts of magnesium multiple oxides which make the above mentioned 
predetermined reaction time 1 hour, 6 hours, 24 hours (for one day), or five days were 

mToO^X-raydiffraction analysis by the powder method using CuK alpha rays was performed to 
Sl lveZZ,nfd lithium multiple oxide and the tour above-mentioned sorts of magnesium 
multiple oxides. Each XRD pattern obtained as a result is shown dra w! Dfi9^ h 

r0101] In the XRD pattern of a lithium multiple ox.de hung up over.’a bottom in draw.ng -g the 
diffraction peak by the field (003) exists in 2theta**9 degree to the diffraction peak by the fie 
(003) existing in 2theta**12 degree by the XRD pattern of each rnagn, itn^Tttern oUht 

- - 

l7oZ“s‘n“ 

‘urns out 

difference in the crystal structure. 

[Effect of the Invention] The magnesium multiple oxide for magnesium recharge^le batte^ 
positive active materials of this invention has the layer structure which the ^stal structure 
mentioned above. Reversible occlusion and discharge of magnes.um are poss'ble fo -such a 
manager SHIUMU multiple oxide of this invention, and it serves as a good positive active 
ZSS material which P can constitute the rocking-chair type rechargeable batten, wh,ch used 

magnesium as the carrier. 
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[0104] Moreover, the manufacture method of this invention which is the manufacture method of 
the above-mentioned magnesium multiple oxide compounds the alkali-metal multiple oxide of the 
layer structure as a precursor, and compounds the magnesium multiple oxide of the layer 
structure by carrying out the ion exchange of this. Since such a process is very simple, the 
manufacture method of this invention turns into the simple and cheap manufacture method. 
Furthermore, the magnesium rechargeable battery of this invention realizes the rocking-chair 
type rechargeable battery completely new type which used magnesium as the carrier, using the 
magnesium multiple oxide of the above-mentioned this invention as a positive active material. 

[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] In experiment 1, the SEM photograph of the lithium multiple oxide compounded as a 
precursor is shown. 

[Drawing 2] In experiment 1, the XRD pattern obtained by the X-ray diffraction analysis 
performed to the lithium multiple oxide compounded as a precursor is shown. 

[Drawing 3] In experiment 1 t the SEM photograph of the manufactured magnesium multiple oxide 
is shown. 

[Drawing 4] In experiment 1, the XRD pattern obtained by the X-ray diffraction analysis 
performed to the manufactured magnesium multiple oxide is shown. 

[Drawing 5] In experiment 1, the charge-and-discharge curve of 1 cycle eye of the produced 
magnesium rechargeable battery and a two-cycle eye is shown. 

[Drawing 6] In experiment 2, each XRD pattern obtained by the X-ray diffraction analysis 
performed to the magnesium multiple oxide containing the sodium multiple oxide containing the 
water of hydration compounded as a precursor and the manufactured water of hydration is 
shown. 

[Drawing 7] The crystal structure of the magnesium multiple oxide containing the crystal 
structure and the water of hydration containing the water of hydration of a sodium multiple oxide 
is shown typically, respectively. 

[Drawing 8] In experiment 2, the transverse-electromagnetic photograph of the magnesium 
multiple oxide containing the manufactured water of hydration is shown. 

[Drawing 9] the X-ray diffraction analysis performed to each magnesium multiple oxide which the 
reaction time for the ion exchange was changed and was manufactured in the experiment 3 — 
each obtained XRD pattern is shown 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DRAWINGS 



TDrawing 11 





[Drawing 2] 
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M2^7K^jSi« A0H$rH202^^IC^L.fcT/w 
* y &a*Rfl:«9H2 02 7fcf&®£ LXjS-a-^t 

U ^iS^^#lti|S$5£AzMli-y M2y O 2 • nHzO 

xmzhte&mmmftmmzii-rzrsi'* y &««•§■ 

s-g-^xmxfc 

[0 0 2 9 ] ±l2WffiXmi'^'©X, Ml!St^ 5 Ml?r 

mb-^b-tzmii. mmm. mmm. mmmv&m' 

5XiAX-#5 0 Ml$:Mn 

s±, mmxr'yuv^^ 

Ml*Fe tegf^, StgS^S? 

Ml^MnjoJzO'Fei-f-S^lwtt, 
^■LXffll/'tttfi©,, K3S, MISrMn JoitFF e tt 
MntiF e^tl4^jSi-5T7W* y^JRft-g- 
®f-ft#l(^io(t6Mn iFei ©*£j5)<:fii-g-(rc£: CfcSl-a-X- 
S-aXixliiV'o 

[0 0 3 0 ] MlW-y-'T b©~ Sl 5 $rM 2 X'S^-r 5 ®-g-> 
M2&&M fc -t-5^^7KI-®fl¥ £itfcM2:&7tc*tj&£ 
S-&t3„ -?:©«#, MlWtJieiMlSrR^^-vii-S 

mb mm-. M2mkftZM2&M'f x-'sb-t&mb. m 
mm. ffimm. mmm&&m'sz t&vz z>. 

[00 3 1 ] ±ieM 1 ^^ 4 'XVi-t- 5 Si 3 j;lJ'XieM 2 

zvB'fxyb-tzmw'-rtuom'i,. mmmx&>zzb 

zb 

oXSJU'Slt-fcSiM:, ^^‘Plz-r^yii 
ft @ L f£ V ' b V' 3 fij ^ fo 6 Ji- ' b X* fc 5 o 
[0 0 3 2] M1©1M b©-SR5rM2X*SfeX6«'g-, 
MlJS7>ci$^i:M2^7kigjS<t©fl^-tb(i, MlirM2i© 

x/vVci>K #J: 3 b-f$7>v% y 

AxMli-y M2yOz • nHzOtCfSCX. l-y:y bft 
5<t3tc®-&-r^«<tv\ Sfc, M 1 mjkfe®.& <t tPM2 
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o. 2~5Mt-fc5©^isu\ 
ztin, o. 2 < , sfc, 

j’5imm i hzfrbX'bz>' 

loo3 3] T/i'A’j&mmtLTit, r/i'X’j&m* 
tint#} AOH£ffli/'5 0 JtLTAOHSr»»S«5ISaE 
LXH2 02;>K)g»££fflV'?><D(4, TkJfttOMl 2 * Sr^F 
JgttcOMl 2 * {CKft$-er5fctoT?S>5„ iOHzOz*^ 
j£©i&g<4, Kf£W^£t££%;i, AOH»Ltr 
A-* y &®*S£[b^H 2 0 z;to&®:£ LfcjfeSWifcV'X 1 10 

~ i o w t % t *s x o temmt-tzz t i>m*. lv\, 

£fcH2 02*^l4®#$-(t5A0Hro«,Kl4, *&-* 
gl££fT4fctf>f::, 0. 2~5MX-fcSii:75 s S^ t 

[00 34] TA# y fcRagKf&ljgjSXgliiSV'X 
(4, y 

6 r t tf-c# 5 i </ ' 5 , ta# y gM* 

L i k-r&mi&iZL i iMli-y M2y 02 S fcti L i *M1 
i.y M2y 02 • nHzo-ci^ey f-v&M&mtynz 
'ettiL-tzz.ktmt. uv\ ^©(^g, ^waixmiifcv' 20 

X, T/t-#ygS7k®tffc;»4i4L i OHSrffllA, L iz 
Mh-y M2y O 2 • nHzOT-S^ix^y f - ? 

J:V\, 4fc, Ta* y 

< *5AsScffi-efc* iV'5fil-S*%®i-SI&^l!:*5V'X 
(4, T/L-^y&jRfcNa i-f-^ia^NazMli-y M2y 
Oz£fc(4 NazMli-y M2 y Oz • n Hz Ott £ilZ>1- h 

y ^A^ggHb^gfife-f -5wt*5MSLV\ Xroitg 

[4TA;& y ^J»7K®E[t^)I-l4N a OH£ffll/\ N a zMl 
i-y M2 y Oz • nH20X-a£4L5y^9Agg-^fb$)£ 
#ftii£g4U4 ili'„ 30 

[0 0 3 5] *#ffixair45(tSMlffi^c^*3j:0!M2 

1 7 a# y &**SMb«)H 2 02 t coigg 

fi]g(4, #<£ 0 t-rZTiV'U yMSgtftHiroMA 
zMlr-y M2yOz • nHiOlZfcCXgWi-Z, fete L, 
(M1+M2) : Ad^/Hfc-ei : 3~1 : lOcDfiJgi: 

1 : 3Sr@xT 

XfS#ig®B£fl-H-5i&gf4, MnO2C0gffl^'Xfig$ 
4l5#g/JS;fcy, 1 : 1 0&i@;tX±lE£fig&ffl 

(-14. Mn©-W4«Sfi<KJ^ L 
izMnOa^&IXX^gigtt^fcS^X'foS,, *43, 40 

Jt-fixrf, (M1 + M2) : AriJx-AfcbX'l : 5;ftgt* 

54 5lcil#X5Ci^J:!)aSLt'„ *>*3W4, ±|2 
#®Si$ffloSg©JgX*®g^SI&g|4;}3i,'X. TA*y 
gHAfcL i i-fSttl-tetffitaO. 4SzS0. 7 i: 
*Sy^*A«gSMb*Jii^ T/^DMA^Natt 
S<fctl-f4tK&0. 2<z<0. 4 i*S4- h y ?A}a 

glWb4&a*WtU1-5„ 

[0 0 3 6] *tfrffixmx*l4, MC®**g?£i:, &HI4 

IS CX^g-f 5 M2Jg7fcjg«,!:, T a* y &jR;k»tfb«> 50 
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H2 0z7l<im&k&%)-lZ&-£i-5Z kizX'DXft?. m 
&vj7mitmzm%-rzh<D-ettt£<,\ 
mtik-rzfcbiz, m&nmftLtefr tm * l 
mftx>fi&tm(zm%£tizi><vx-ttt(< , ®i%v 

£C£g5fc*©Kr{;?flg|4, %&&%&&? kv'?m 
*;*'£>> 1 0~ 3 oXX'fr b IA'„ Sfc. -too 

K£l41~3 0#HfT;ttfJ;<, fcbiS#Jjfii£*X;£fc* 
5. 

[0 0 3 7] Minin' F«- SB£M2X*@&L?t7'A;i7 
y&«*g8MM&lS:g/S-*-5»g, M2Jfi 

tK^S, T/w* y-^JS7kls<t;®iH2 0z7K^S0 3oci7K 

, Mi&434tKM2 

z<o*. 

$ » oix&mt zm-a-x-zmmb^x 

til/'o IXc^oX, *fcrfflX]ll443(tS&;®ro®g 
14, Xcd! 1$?<7>S<£>3: t/gifC k £S9gt'5 0 
[00 38] ^flrffiXgl^X'XtfrfiJ L fcT A:* >J &m 

m&mtm-i. ±m m&tm*\z?mmk\,x%bti 

5. LfcJiot, LT7kfn7k£^ti*ij*5S: 

Mg»Mh- y M2y O 2 • nH20*$?itL4 3 

14, 2tK#)2r UT^tj^fcAzMli-y M2yOz • nHzO 

x-astLsr^y^M^g'^t^^, TKgfe, a®, £> 

Sl4t6C.e^ux, ^xmx-fc5-7^->!>AMg-^b 

[0 0 3 9] XSEtffttlxmi-iJUXtffttiUfcr/^y^: 
S^-gKfb^(4, HBSIU4, ffi^ciCAzMli-y M2y O 2 • 
nHzO ( n (4 0 . 4~0. 6) X**$4b, 2K?D7Ktrt 
A^X'i/'-So ^ft*.4r^S2“<Ci/'ffiE)t5»:AzMli-y M2 y 02X* 
gstisr/i'* r/v 

*> y ±s Bwmxss, wm 

®oJs-g^ c f 1443^x7 oxiy.x<oja^x*^$-&5 

7KHftxmSr-gAyX-*5xmtXSri^gt U'. o£ 

y, wai«, 

i '4>i3> •£> v 1 $rfT& x(4 4 ^ \ 

[0 0 4 0] {55^1- 6 ago 4: y«JEfeiaS$r7 O'CWX 
i:X5coi4, 7 0t:*ificD#g-|4, [RfifcKJSasilff L* 
t'^ibX-foSo *43, Mf&tBM&l 2 orSriSxSSg- 
14(4, H^AzMnOsX-agnSX/^y 

fbfe^^itei-5. Lfcj&Sox, 

e> 457/1-* y gJS1gg^{b®)SrgfieXS t V' 5 
431/ 'X, S(^tag(41 2 0t£(TXS.54i^liL 
l/\ 

[0 0 4 1] ®^g-fr5B#F 0 ^4. ^iSg^o^fr(4j: 

oX*45t>wfc*5!»*, S»^Rl5* 5 ^gl4)ii|TU#6 
S#r 0 lXfo4L(44 < , a®, 6B#BgiXXfTX(4J:i/'» Sft 
5 x 4 ( 4 , 7*#»&m®-a-mib®>& 

J$xn£#&3l2mtfi-Z i(4o*^efcfe, X# 5ff 

(4fe(/''B^F0ltX5<7)d3|g^ UV'o 

[0 0 4 2] f(^(4, A#:iHjI 4(4, «4(i, §T^i0^§g 
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te±Kwwia«:afca^#«*xiv mfeimx-mfe 

< » Xto&, *'&-t-ZZk\c£r)hZ> 
ilc±!>, SiattifilcSX- 

tti-r i p ic uxfr 5 c k ^x*# 5, 

7c7cU 1 0 Otttifrfcst'f:): 1 0 O'C&Lt 

ifcSi ftto^^Si i /457cto, Z. a>m 

. 1 o ova-iExitism^izj: 

ot 1 0 0tJ£U:i*5:jfrg-ji:a-- t^-^lf^ 
icXoXflWETX-ff p&il^fcS,, J: S ffi«?/<t!giex-& 
ffcxmZf? 5tl'ofcIIi!l>5tiUl S5fi)ci&gf4 7 0 
“CS1X 9 o b f -5 U \ 

[004 3] *7lcfRlSlc*JV'r»e>HfcT^ !J 

m-smt® n. 7(cin^^^*s^fc*a^A z Mii.y m 2 

yOz-e*$ti-5%(DT*$)5fc^i-x 

e>4vo'5. t?**, ## 

nfc*fP7KSr-ttfT/v* y ® 

z (DtjjLffi 0 . 3^210. 7X*fc3#£\ 3»^ia#8 0 
3C, 2B#B8ro*#-efT p#*?&Xg&&7cT 

y &ma-g‘®Hfc<«&>x*f4, yc/i z > o . 9 tteZc t£ 

4S, #:#(;cJ:oXt4, XfSMlJi^icT/uto y MA© 
H^gXi’S^-tyfo'S. Xto^-g-tf, z totl^^F 

lSrfi^ssicffia-rsr^y^jRAtt. Hfri-e 
Pfi &<n*m)kt£Z\>v>b%iLhti. £tc. Xto4p ic 

[0 0 4 4] #7kfiXS(C;}ol,'>X’t>, TMfcTfc&^STflA 
T/L# y LX#f>4t5<, L7c 

iioT, TkSfc, ®i§, i&SKfSCftjfcLX, Sliffc 
6 -=? ^ -> ? V '„ 

[0 0 4 5] &±. tlfttn:m&J:V&WlzfcCX?r?7)< 

mxmt &isttmm<v±?zT;i'# y &mm-a-mty>&i& 

XSli, mm 

KfSKJ: y #/££7t-5 x t X\ jm*>*®£a-*S£-;&s 

wT/uy? y 

SXgi**. £7c, 7k«i7K5rl»*X'5XfE7Kf^Xg^ 
S&J81-SI&S44, #^$it'5T/w*y^;JS1S-a-^{b^ro 
estt^iyssv'fcotJies. se>iix©7K^xmii^ 
^tftttS*SH:e«r®iaso«Baxa!>5fcft. iiffl 
SRSri-Si&^eifroa.^/U^-Sr^St L7tt\ L7cA> 

ot, *a&xs&sg;B-t--5#£-x*><>xt>. *tvm7 y 
&JB*'&S6ft;fe^XStt. *S9o/hS*T>i,'T«:®SiS 
= * hco^i/'-&^Xgi:^5<, 

[0 0 4 6] (u) ^x<or/^ y 

xa 

^X'PC^MI &M n t UiUScitM g » M n i-y M2y 02 £ 7c 
(4M g x M n i-y M2yOz • nHiOX’MZtlZ-* ■?*'>$ 
Al|^lMfc)fctr*8frt-6»^-cfcoX, Ti'O, SdlEfrfc 
LX. TA'-to y &MAfC'>/j;< k ii L i ^r-g-tJ-M^L 
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ii-b A’ bMli-y M2 y 02^fc(iL i i-b A* bMli- y M2 
y02 • nHzO (A’ 14 L i £&k< TA'%1) 

tm-5^^< i 1 1 m ; o^b<D x*s$ht^ 47 y 

mt&&&xm.b LX. »©MOIS4rSfflt5ii 
[0 0 4 7] XtoXHf4, A’ Mn047k*&®i: L i it 

LxfiL-erfcmmzmm-tZTkmmmmx.m 

k. flfHB®-a-7K®g?rJnfU.X*a^L i i-b A’ bMl 
10 i-y M2yOz • nH2 0X-m£tlZT/l'$ 'J&mw.&mt 

mm-nr^x y ^JSia-g'gHb^j&xii t rattur, tk 

4?). ja^K©3E»*ia^^[»«Sh.. *lf&to*S— ttfc 

£tfm&mz&nrz!§w;®m<D7Ji'* y &*££•&[&*» 
£ffi5®tx£-j£X*#5,, ^fc*fRxmttSg^^fcttS*5 
ItfeW® ilS to &ax to 6 7c to , ^tcstitax hto£ 

[0 0 4 8] 7K^®i®§Xg(4. ■r>'4fVfcXtf'T/uy7 
20 y &B,mkt£Z>A’ Mn047K^«i: 'J 7$J±Mktei> 

L iit-g-Vakir. #4 p i:-X5 L i i-b A’ bMli- y M2 y 
Oz £ 7cl4 L ii-b A’ bMli-y M2 y 02 • nH!OfflL i 

/a' coi&&ikK&Ltc&x-m&-tz>xmx-hZ' 04 

<0 . W\^<AiSi'a$ l l-a('i. L i ik'u¥n I Pc0 L i iA’ Mn 
Oi't'COA’ t^X-/WtfcXl-b:bt7j;64:p7cfil-g- 
kit U££i\ 

[0 0 4 9] L i it'a^J k A ’ M n Oi k Ofcfcli7km 
: ® c ^ 3 X^T^p4^■57cto^ L i '(b'n ^(4 tK jgttX'feSX. i:* 5 
LXi6^^50^U' 0 

30 l4®yf7A{t^!fti:lXll gj4«LiCK LiO 

h, l i noj, s^y^iyA, mm'jir-pA, mmu 
f^MVT-tAmzm'Zxktfx-zZ' tc 
45, A’ Mn047K^*toi®^l4, 0. 1 M~ 0 . 3M 

mj%xhz>zk&m£L<. £tz. Li it-kvoZAmm 
k uxs-a-s-Brs^, xtoL 1 it^^mmom^ 

14, 0. lM~5MmSi:X5to^M^LI/\ 
[ 0050 ] *i!5iiii, ±f2S-g-7 kmmzwi7£®.mz 
tof&Lxxmr^fi y ^mm^mt^i^Amm^b® 
ffljtx^tsxlffos, ISfPTK^SUETX*, 12 
40 0~2 5 0‘CX*S^!ii4tXfTPXt^SS LV'„ APjfe 

iaSTiS 12 0 t*atl4 A ’ MnOtiL i it^®) k to 
SfS^aiS-f , 2 5 OXSrSXS irSl&^(4^'5 3^ 
h«*±JM-6fc«>»*U<*V'. 4yMiL<(4, 2 0 
OtfilTti-Sto^XV'. 7 £ 43, 7K®ffito^5l^jSlt?) 
7c to, h?i'-7qf0£B.&m'Z<Dffim£L\'\ 

[ 0051 ] iti&ztitzr/i'* v -kmm&mitvite. el 

&®&ft\ztmVok LXHii&Zini,' XtoTt©^)^. tK 

a, an, ikxmim-ttuix 

v\ xto4p74xm^S6X-a-fi)c*fe(4, 
so ^747K^«®!|sf^jS^ L2 0 0 Xf4^to|g-X7)^-®S 
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SrCfe*. 

[ 0052 ] 7K^im^^TLT-&^;snfcr/v*y^ 

jiH-£-gKb$U4, 7k?P7k£-^, &/£5£;L ii-b A’ bM 
li-y M2y O 2 • n H 2 O ( n 14 0 . 4~0. 6) X*^£±, 
SLrofc&o- ±i$Lfc45t-. 
bZtzblzit, Lt' 0 

7}c?p^c|^*©^!fef4^(r PS^f 5 1 <T> X*I4& 1/ \ XfoA 
&#£^S&/&3 S;l ii-t A’ bMli-y M2 y C>2X*S£4l 
67/1-* !/ Wxff, T io 

!) &m®&MfcV!)'£-l$xmx ±12 7k®XU'&, A 

^XST*4.)S$ixfc^S;L ii-b A’ bMli-y M2 y Oz 

• nHioxmznzT/i'ij v ■kmm'&mtwi&fimL 

ztmMjkxn-s/vxte sig b -t 5 

X £ ;6'X'# 5, 

[0 0 5 3] X©JBfi®i7kxm«rfT5 4^(4. 10 0~ 

2 5 OXVimxftfrtvZ Z btWk Lb'. J35bK©fcto 
1 0 Ot^lx-li^ 8tt7k/4'X^±i: * y , 

2 5 oxzm?LZ>b'&bixz>®.7/i'j]'j&m'&mtm<n 

*£iSI)?fit;6'Jf S £ b ' 20 

3-&£L-5fci6X*;fcS„ S5i7kXSl4±^#HSv 

*XXr±±.-5X£##4: Lb'. X^flJiTkxm^/ETX 
&£*lS£. fe^®7c$4b.5.Bjt6ttA5fo5fcfeX-fc 
5 . 

[005 4] (b) ^ 

-7 /* -> £ ±«-g-lE[k®)-a-^XSl4, ±I2T ;i^± V AM 

im^Mg^7km^ c PX'f x:aS&lx, 

s^b^sr^-r^xmx-fos,, oto, MiB^x-fc 

xmxfo 5 . 

[0 0 5 5] XXSXfflb'SMg 
MgilKtt, /*'>!? A, ffi 

®^/*i^A^£rffli,'6x£#X'#.5. XO^X*^, 
n 5 £ b ' 5 £ 

&%®-r±±± Jfifb-r/Xi^A (MgCh) fcfflb' 

z>zk&m$.^\ 

loo 5 6) Mgm&m&nmgu. i~5Mi®tt 

XfflffiS$&|gi;:<7>’b©£M;&LX, 40 

l M^ro^-g-x^, T/U± y iiAtMg iroqzfi^ 

Mg«r®f>&b'±&/X;y3£&#:Fft:a-£&6, > X© 

X £ icig^-irif , ± f 2 » jil 5 fflrt ^ 45 b ' X , ±©» S (4 
gb'IS^XySJiLb'dL 5M£ig;i5i&-£-X*l4, a 

* <t*W Xb 5 &M,jimMTZ ZbtfbZfrbXb 

5 . 

[ 0057 ] 7kxs<7?A^^^i±, mzm^.-t^ 
(7>X*I4&<, #I/i4, ±I2M g JiAjgf£rt ; Ao fcfiffJtX* 
£3§f*)lA ±IBT/w±!J^M1S-g-^b®)SrftAUX^S![ 
£i± 0 t^£SXx f?r®i#fiat£ x jf#too/Xv£& so 
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£fT/l4ib'„ 

[00 5 8] 7 >V% y ASI4, M g 

MSIfroM g UMLtTW y ^SMS-g-SMb^O 
A^X-/uttX'Mg : A= 10:1~100:1 £*3 fi 
it5©^I4U' 0 X<D#jg®B<D&ASitt«mx 
(4, r/i^y&jR«£BMk&as£xs?*#3-i4. a* li 
XWX'fcS?)', *£iiS Bart'S *JtetttfS±lA £fc, T 
y ^5#£f4s x x>-£& 

^^t’iitT-eri* A 5 *jma 5 4. 

LS . 

[0 0 5 9] 2 0 

-sox^i-so^a^Lb', xro^iiiBfflroiasi^ 
l, R&mm&m-rgzm&tt* ts&tmm ls<& 
y, sfc, ®sias^(sx^6»a‘«, i'4>s^l 

lc< <^5, £^lc»4^Btr>l]f46i$Ffly±£1-$X£ 
i ! Is Lb'. SttSfF4i45MX#*5^(4, 

^5fc#£ft5. 2fc, fcS ySfS^^*r<X5Xi 
14, X:xmSflsoWfP a ^i,'fcXt.tc*<X5fc'ttX*fc 
y, ifiii^Xg^^X5ib'5,t.$r%^:-r±l4, KJ6 
B#Bai4X#57£(tM< X5 X b tmt. Lb'. 

14, 6~2 4Btr$mi&ftizbifimt. Lb'. 

[ 0060 ] *xmzmxniititc-?y*'>tJ>.m-g-& 
[bt»4 , rjS $ -frs r 7V± y & JMS-g-®f[bt)*'7k?B7kSr 

^tfiffiJ&iSAzMli-y M2yOz • nH!OT-*fXi5t>® 
<7)^(4, TkfnTk^^MfiK^MgxMli-y M2 y Oz • n 

HzOX-3l$n5'L(7)ir/iy . SJS^*5T/L'± y 

IS-g-^b^D^TkftTk 4-a 4 b 'fflbSS: Ar Ml 1-y M2y 02 
X'#$±-^t)roro^-g-|4, AftA^ra^^eb'Mfife^Mg 

xMli-y M2y02X-a$4b€)t>©i:' f 46. 

[ 0061 ] s<rig^xab5 r^± y 

fig^AzMli-y M2y02*fc(4A2Mli-y M2y02 • n H 2 
o'pfflzfflii, 

'fb^Sfifife^Mg xMli-y M2yC>2 X±(4M gxMli-y M2 
y O 2 • nHzO'fWxOtfiCDM^tt, 

XSl’ 43 (4 ■54X>3E^t^4oXAi:Mgt t5 5 S&^E±I4 
£ m - t $ Zb 7 }' t >, x * ( 1 / 2 ) zi & S . 

[0 0 6 2 ] 

COiffi^^Mg xMll-y M2y02Sfc(4MgxMll-y M2y O 2 
• nHzOtfflx© m.*ffiW.<Di><Db-fZ>m-g, oS 

y, v^i/^Aa^SWbUfel^+SMgOffffiW-g-Sr 
0 fSro%(75iX?,^a-|4|4, ffjggftXfcST/V* y 

Ig^lb^WiffifitcstAjMll-y M2y 02 4 fc(4 AxMll-y 
M2y O 2 • nHzOtf 3 © z ©H, oSO, X/V±y&JlA 
ka— /iyX4U4<tb\ zwfi^ayh 
o-/yX5ir(4, igIE^#^jS«LX±f2r/^y# 
mmgrmm&t&xm&ft x« <t v \ 

[0 0 6 3] XXS£&X#ibftfc^/*^A$-g-8& 
lb»4, ±at L7c± 0 

^ fc . 
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xtm* x-m 

bti'b, * 

%w<w y ? j*m-$tm{kvo<om m;& g mmm t 

Mv'TtK 

m, tt»iV'5lSSrm\ 

»fflJE®5»5C*m i -nit* X v \ 

(3) 

v- ? Aa-gflWt:ti*]Hgjg«jff -yf-^zJk 

mftlX’foV, b-t5>B'y*'y? 

ite-e&So *<o«fifcHu ±is-v^*-> 

[0 0 6 4] (a) Ij® 

E®I4, jEgg»Kfc*5±*E^^'>!?Alg-g-St[l;i» 

jESg-tt&fSSEU #l;Lff, MMIlMIkk© 
Lr^fife-rs £ t *ST*# •&„ 

[ 0065 ] #«*m, 

»<0t©T*fci9. i-^7'/^ rx=f-\y'y-fyy 

y, m®m<Di%m®mBW;frvin3.tt2m&,±z&e} 
Litto&m'zcbtfxzz. t&%mt, mvsittiff- 

7ny (*«®g) . ;t;!lfF77^nifi/y > # 

y yyittr-v^y. 7 ym=?M,<$<nS7 x 

P^atV/, jKy^U>^<7>m«Iiltt1»fllSrfflV'S 
ZblfiXZZ, lEM&mt. fc:a$<0fB-S-fcJ:!K ;feg 
^S^WBWT'^JSr»LX^S-r5Cit>T-t. * 

<D&&Com% Ijdtt, N-^f;y-2-fo!J )«'yf©f 

'-5 it 36®fm, IEMKJ£WH 

mk.tf.7/i'%-<}&m%m'<'Z>zbi)'X%z>e 
[ 0066 ] &mm®Mmmzmi:LXBi8.2tiitiEm 

It, ■>— bVWh<Dt£5i)K Z<D->- MPWjEgfi, w 

MLt? b-tz>b-tzm!!.<omftmzi&c, m*m$b 
-rzzbtf- x%, ttz, 

g(0i>vb-t5Zb&X$Z' ttz, &glrj£ C, ]Ef® 
&W<o&g$:fcit>Z>'<<, ^uxfo^gtJnE ufct 
wt-fcoxtii', 

[0 0 6 7] (b) ft® 

^©*S?r 

1 #lxPS^f 5 \ -7 ^ 4 . -> Blisetitr® 

m (tffffl) • M^fgr-fc y , 

i * a ■ y y* v- ? m, m&mt*o<o& ftm& <t t> <s 

(t/ftto • «uite*#-rs«bjft t-m, &js 

(bib/, :£3§9!<7> 

^^^?i*X&®?t!rC-ti, Cb“b, 
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a$u\, vn-yy^itum m 

g— A 1 Mg-Znl^l, Mg-Mnl^4 

[0 0 6 8 ] &&-??*•><} J>titzlt-?{r*y 

Aii U ±K:£«fc#fa£*T«»*»/£t*Uf J: 

V' 0 

[00 6 9] ( c ) 

10 ^f-v 'J Tb <>J=.&'(*yV!;MX 

tmi* .iti><oxi>Z' 

a^'xit, mmmmz txffct:®- 
m~m 't'tzimnfm.™ '-f jxtc iott 
Z>XhttX%Z> a 

[0 0 7 0 ] #*mmmmbT6Wr8-, Zft&tteZy 
Zlt, Mg (BFi) 2 , Mg (PFs) 2 , 
Mg (ClOi) 2 , Mg (CFsSOs) 2 , Mg (As 
Fs) ttz, tfmmzti, # 

20 -fu v'y^m&mzm^zz. b#x%z>, mtf, m 
mw 7-#*-h, m^xx/ts, m 
i£x—- r/bfcS </ 'ItMtf^-— =r i^<d l Mt. tat 2 Wik 
±«»?>*5S-&»ttESrffli'Si t^T*#5o 

jK^— K TXat’U 
V*— 2 )?^— b s -f^-\s'yji — K t-yy*- 
jk^- t-w. vmmb Lxtt-y^f 

;W47— 2 )?^— b, -^32 ^>47— /Jn^.— K y 

47— 2 ^'^;— St*v2i27i.7-/PCD^i|^i: Lttt^yv 

7*f-B?7 b'y, tfy-r/iua?? h'y%?tf\ 

30 r-/u© 0 i]^i LXIl -? 1 b7 t Ko77y, 2 — 

hyt FB7y>%£&, $&W:3i—7-/u<nffl7f;b LXIti? 
7 h^c'yx-y y, 3L=f-uytfy =j— /Vis/ tf-rvx.— y-fls 
xti^<n\,<rxD 7 
$.it 2a«±*®-g-$«x 

^7K€«?^<0S^g®gli, 

0. 8 ~ 1 . 5Mi-T5wi:^SSLV\ 

[0 0 7 1] 7K*®««i:-r?>g^s 

Mg (OH) 2 > Mg C 1 2 , Mg (N 
Os) aSjSfcfflV'arfcas-C 1 #*. 

T, (SHk) Srl»±X#SiV'5?i)^ 

Mg (OH) 2 

m»%it, nm®nmm&%m<x-2 zb^sm&fa 
b, fiaftsgfost'ii^icifiv'jigt-rsct^sis 

bll'o 

[0 0 7 2 ] # 7 k*«fi|i(ffiSrfflV' 57 ' y -y Hi, 
->y2A-i<):®?a^7Kro^®tt5r®^?.®mSJ£5r^ 
X-#5Xi:lxfo*3, '^- 5 £g<Oi 
so x<dt< y y 
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htefriz. ^Muc&jg 

y^7A%fflv'fc^*v*Azwtfc©»*\ 7K^m 

l<Jl. 1V~»1. 6V<Dffl 

ufct><o -t- 14 . m. iv~^3. o v(Dr B rc3ESfem/!i 5 

[0 0 7 3] y y H4^ 

ttr*fo5 0 049 . G*mm% rfflv'rv'jfct'fc*. w*. 

1-SJ: 5 *»£•-?*>, L7c;*s 

ot. g£tt4S£Lfc^7^7Ar*«?fe*«j®-f 
5J:3*4B^(r*o-Ctt. *$g9j©-r7 , *->7A:i&®; 
ft&T*t4. U\ 

[0 0 7 4] (d) 

*|gf]©^^v-7AX&®m(4. ±!2iEffi t -hl5^(?i 
b*ttfaiS#xmMfrZWf$.U Z'DWMfrtcWfo'r- 
tt>\mwci-xi / tm-rixrt£\ J \ Eistn 

5. -fe/^-714. 20 

1-St>OTfc9. ^7k*®W#KSrfflt'5«^(-f4. *Ky 
tfyy'ueis'sm<om>'&£XM. *»*>. 
flWfcfflV'SCi:#. 7K*®»$t<£«-£(4, ^RfgWR. IS 

[0 0 7 5] 

#. *#£^£#K®®ir5t>roT*l47,£<. Rf§5M. 01 
@*0. 3-fyI> 7- K^» SA(0(,iOtt5Ci^ 
T-#5<, ®67--*tt. 

IcjSCT, iSjEJi'broSrSffi-t-Jitf it'. mt&X-x lz 
(4. A^g&S^&KltT'bAU 4 30 

7c. ®»7--*ro-ffl#:E«*05SS?-. 

t'TTLOff^. ^ 

±iS.Mffi#£mMX-x 

tzuzML, 

mmm - 

axi. *LT®&7--x£&^tT®m^£^i8i 

mu 

[0 0 7 6] *3&W<D^*^7A:X&«?6f4. Affi® 
•*fcA*-^*'>7A, -tT’’* S' 7 A-&& 

«»-Jr-^©^7f< £fcHSS#as&R-^*->7 40 

Afc5l,'l4^7’^i'7A^&-C-Ji0J&£;)x. XCQ 

y^i7Au0c®)a,tcfooxtt. &my^7A^i4£a 

*!>. 

#e>o c*i4::**u *m\<o^y*i'V±~ikWMx- 

(4. 

&57c«>. '£&Xhi>, L7c#oT. 

iSr*ia5mro^H^(D-7i/^i/^A-)!fc®mi4. SMl so 
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<0fiaflS|i«$*V. 

ft7c^7 , *i'7AX&mi:74.3 0 

(4) gut. 

gft93 

t/c74 .tas l fcmmmmit-mmmmtzx £i\ *m 
WC0-? 'f^y 7 7 AH 

£$e(b^. ^co^®*-Sb4340:-f:^^ffl^7:-r^^7 
A311tt. l&gjmmzihito t LX. 

M - tzzbfr - tr*#5„ 

[0 0 7 7] 

[H»J] ±SEIU6^IB(CS^'T®36W«7>-r^4:v'7 

7 An&«m*fE» 

U $?>C-t»~»:®«i(r3£i«rt8»CSI«:ff5rtKJ: 

9. 47c. ft&©«*g©;*: 

l§p^ro^7’^'>7A)S-g-®f(t:^^t>SaitU. v^v'^Tc 
^^e><7)^st^ffo7c 0 WTIU ffo7cH^(co^T 
fEferSo 
(1) HHl 

(a) ■ 

mg 

IWSMg.Mnw Alo.i 02-t-S£7l.5®#c(Sii<7)-7 

^•>7Aa^Sffl:i»S:»5-«<. ±123?;®®)® left 5 
tfr ttilS irTKSttH t 7c 6 y ?- 7 

rat. T^'>7AlS[-g‘K<b«ha-*ftlStS:-tA/T?7f 
•5 JWT<0*ffil4 4 9 ®gi£ E 7c„ 

[ 0 0 7 8 ] WWXg-C*(4. lMWMOMn (N 
Os) 27K^®2 7mL b lMt0^®C0A 1 (NOsUtK 
^3mLt^jS^L. Z.com.'&mmiz. 1M©#S® 
L i OH7Kj$i(£ 1 50mLfc30wt %<DHz 027K(®i£ 
1 5 m L iilba L7c L i OH/Hz 027j<i&f££— fsUCig 
-at. 2 5 < c©asT. lo^MSJCS-frr tmvo&vr 
ttS£*7c 0 C«7)ttis^(4. *I^57#fC0|SS:. *I;&5 £l i 
0.5 Mno.s A 1 0.1 Oz • 0. 4 SHzOX-mZtiZ!)*? 
7 J*m-£-fflbV!)XhZ Z b ASSIST-# 7c, 

[0 0 7 9] &V'T\ Z<Dttm®)&Rl&&X>m>'&fcm& 

rtf7nyx-rtl!) L7c^FSgtcAn. soroia^ 
T. 1 5 im#w4-r 5 Tkfixg &fr O 7c 0 TK^xmm. 
ttlfiifeS:. Tkgfe. »®U 

5fel4. TK?H7K^ ; ^*$7l7ciifl^^:L i 

Mno.s A 1 o.i 02T*S$4l,5y 9 L 7A)g-g'^bfeiT l J> 
o7c„ 

[ 0080 ] rflyy^7A«-g>iMb»ojt3tli« : ?-»» 
H (SEM) ¥*^@liC. ^ITCuKttiS^V'fc 
|»7^fel44 •£> Xi»IllST^t(r»*g*# lb 7t7cX R D''7- 
>-*ll2(C. t>7£^lc. 01(4. 2 0 

0, 0 0 OfgcDSEM^-CfcS., 

[0 0 8 1] \® i ( D % ti , Z : h ,< r >^ nt )' bmz >£?\ Z ' # 
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bte&ffi^zxhzzbfr 5tSSX*#\ *©Se^i 4, /X8® 
7 Onm, J¥$ jJHF$rC)S& 5 nmX 
a>3X£;JS«iSBX#fc. \M2 <OXRDs<f — >■£ 

mm-^zb^x'o. *»<?* fm 
*Ji«»«fflUfi-ca>6r i ^itssx-# 
fc. 

[0 0 8 2] rOffij&itL l Mno.9 A 1 o.i 02X*S£ 

#^Wt«S^riiXSKttLfc. *3y*Xg(4, 5M©g 
ScOMgC l2^K®®200mL^|c N XIBy^Alg 
Mftioagmut^liiS^ Sis (2 5t) 

X*. lOmtim&ZltX'f **&&&&$ 

«t t> # b titi-v > v A.m&WMt<ei> 14 , 

MsJSMgo.s Mno.9 A 1 o.i 02 XS 

[0 0 8 3] C ©v i) S E M?I 
*03 Jr, ■ttXCuKoiB*-fflnfc»5fe«fetcJ:'6Xi» 
^m^<D^WbtltzXRD-'<^->^m4iZ. Ztl 
^ftlnk-to bteWZ, 0 311, 2 0 0, 0 0 0(f<DSE 

[0 0 8 4] 0 3 5 4 ? C, % 

*frbt£z>®3ixhz>zbtmmx* . i, a 

7 0 n m. P%)X-#> 5 n 

mXbbZb ^«tSSX t fc 0 XittfcWIgf^XfoS y ^ 

®S»ii]c*H5S4:#»tti»«rS*vTt'St>ro 
■hst/ibix/So 04©XRD/^- yZMffi-tZZb 
IwJzoT, A 

bifim&XZtz* 03 

ic^-r y ^ $ jzfc&m'dto co x r d ^ * - v b ittittz 
zb\z.£oxt>. 

[008 5] i2©XRD2<^-yi3j;0!|l4©XRD 
m&bh, 2 6 = 18° (®ifHI*e i-f 
s. tiTisHt) ttiantt, ztL?ti?>M&mt®>t££k<v 
(0 0 3) 

*. strswx-fcsyf- ( 003 ) 

ffiFalU d (003) (44. 7 0 Ax-fcO , A1S 

-g-StfttlW (0 0 3) ®<O®ft1R5d(003) (4 4. 7 5A 
Tfcofc, LfcjSot, c ( L i ® 

(Mg®) -0®-Mn*-0a«*3|g|©H!)3gSnfc 
££) (4, 4. lAffcSML 

X, -r?*'>9Ati[&mfcteitl4. 3Ai/i5. X<7> 
xti4, y^-yx^^k^iDL i JHn^gE-rs l i ft 
-<^35*«Cj:oXKia5t' (JSC^SO*#^) Mg®* 
Kg#&fc>£X£X\ Mg® — 

O®-Mn®-O®^«3ig§4u5®^«it<0^^-> 

!?A*-g-gMfc;i»iJ5^StV«(l4%*UXV'* 0 
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[0 0 8 6] (b) ^/*->?AX&®&C0f1s®( 

-7 /* -> 9 jE1fi»fe5f icffl v 'fc-r sy 

IEffil4, JfiJ&itMgo.s Mn 
09 A 1 o.i 02XS$*L®^#iS*®-r5±IB-7^'> 
?-Mi3-Kfl;!»<Z>7 0*SSR!^, #IWi Lt7yf s 
>/x vt*. 2 5SSSS, SSlr^li: LX77D 5fi 

*®i6-&LXjElS£#-*3B&U ;ffljEi^H$2 
2 n m<r>7^% -v &%nw&<r>$m\zMmjmvx-£. 
&&#<nmzti5 0 Mini: t£i > ->- 
10 X', Z<D->- hSriSS 1 5mm((l:iTW'fcRffiI© 

toSrfttRUfc. 

[0 0 8 7] ±IEX(®lcM[B]$^:5ft(ilC|4, &JR7-/ 
^®-7cT4:->-ryA(4, J?£0. lm 
m, SMI 5mm*©t>0?Srf^BiUfc„ XKHiiA® 
ioratw^igf 1?(CI4, Jf&lOOMmdX 
7^^7^311(4. =/ >-!!«?& 
/-* (2 0 16® lw. ±|EjE®. ftfii. t/iy-7 

SiLx^Estt. jfcu, mmmzit. ^mmm^x- 

20 fe5ISfPitS®Mg (OH) 

[0 0 8 8] (c) 3Ei StMt7^->7AZ&tffi 

OS?® 

xse- 7 /* -> ? xx*m?aii-47 ux ■ o 

fc„ 35&ms*§fcf4. yem^xaiE 1 . 6 vtx-ifig® 

0. 2 5 mA/ cm 2 C07£m%cX-ftm&?Tl\ &l'X\ 
Jfcm&lfcttE 1 . 1 V^X*m«tiS:S0. 2 5mA/ cm 
2 < 0 ^8fEX;&® *fT 5 j7 /1'^rl* V M-fi> <r> 

b U4» 

[ 0089 ] z<Dftmn&m<o&%;bLx, 05 tc. ± 

30 iE-7/^i/>7AX^l;?(!ico 1 D-/^/u0*jJ:tJ t 2f-4'^ 

2V@oys«tm®^ (tWFTOSilgffiftSfcfc!) 
co^at(Df^#4r7Fi-®iS) $T7r:-f 0 dco3Eift®ift^ 
e>«S45(C, l-y-4'i7/yS(4, )EifS7;|*l4 5mA 
h/g. ®tS^S^5 5mAh/gX'fc-3A 0 

mm*£.cizm&n. m^bz^mb^b^ox^^ 
^t>h jEmmtoSvb&^**'>tr&ig&mk!to<otob 
t>'tomm%Kic&m-r&t><Dk*%.btiz>' 

L. 2-y-X7'/vSX-(4, 3£«^fi. «t®Sa i: t l-*Sl 4 
5 mA h/g X'fc 0 , 3?fiMf4IJt^'#?iLXt<'Xe 
40 1,% 0^UXV'^fV'^. 3D/ 2-y-4'7' 

/nt ratxm^co^a^^ Lxi'5„ 

[ 0090 ] r<x)jg®^e,2|9j»r-f^ffv 
->!7Ali^^b^^E®S#5Mlwffil'fcX?>:®mX-(4. 
ta^<o^a&PiiS6tjiw3B»«prte*x^mm^»^-t--5 
XirOX-f **\ 4:IHW4*Jk'X 

flFSSLft:-7/^'>!yAX^m?t!l(4. -7/4->?7X^ar^ 

yrt Lfc^<frU/'^//«B y df-v^o:r®x#c 

f!?&X*J>5, 

(2) 

so 2f:*»(4. 
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ge-ffctWitfrlgfr&'i' Lfc^:fP7i<^-a tt 

■##»*«>▼ ^ -> t> lx BBf 5 1 > ©t *> 

6, ±3E2lt£J&l&lxt£5 

ffffilS*fTi'^7jcS»3^Srf i fto*t''f h y 

-7 ^ r> t 

z^Asx-fzzsxTonm^ii'o isjiibfco 

[oo9i] a k y 

ffiXMX’tt, lM©«SOMn (NOi) 27k&&3 0m 
LIX, lM©tS©NaOH*®tl 50mLt30w 
t%( 0 H 2 O 2 7 )c^ffil 5mL£igaLfcNa OH/H 2 10 
02*j®£&-^ix$aau 2 51C<0itgT. 1 0#f<3 

X<0£d8«)l4, SBJ&# 

flrcOigjS:, jjSjjfcitN a 0.3 Mn O 2 • 0. 5HzOtS$ 

nh-r b y £.Mga®MbiBix;fesx £ ^stisx-a fc„ 

[0 0 9 2] &IX, ±|E-a^XS-C*#ibiXfc-t- b y 

It. MSilgtt, 5 M<Ojgg<OM g C 1 27)<^fg 2 0 
OmLtl:, a<OX b y i7^1taS?<b!&<0 2 g£g;AL 

xa&sa, mm (2 5V) x% 1 o 

t><£T'fc5„ ^:-a-^XS(cJ:y#e>^fc 20 

*aj£##r<o*g*, *&j&5£m 
go . 15 MnOz • 0. 5 H 2 OX3?$4t/'5 i><D~C&>'otl. 

[ 0093 ] sfiiB^-cfcsxiEy- b y ? 
x X'hz±.iz-? ?*-><> xm&mitmttt 

LXC u Kal^Srm^&mmitX^xm^^irtT 
ofz, ZcDjgM'&btltth^tUDXRD^f — ^&IM 
6^-fo 1X4510X14, SfiJ&iSN ao.3 Mn 

02-0. 5H2 0T'%£tl5J- h ’J pAmg-mityKOX 
RD^-^ fNalj i. MlfcaXM go .15 MnOz 
• 0. 5H20T-S$M-7^->yAffiaM©X 30 

RD^^-y^: TMgSij t , -tix-t'^SeLTfoSo 
X*b&<OXRD/<*-y&##rLfc*S;®, A by -7 -MS 

# 3 tt>®l*»itX;fcS X i ^StSgX*#, feSiJifiSjglXfclt 

5 S*fl-ftl 4 >f * v^mix *oXfc* 8 Lft<*;h,X<o*Xi 

7)^1 5 o 

[0 0 9 4] tXht'K A by PXm&mt®)<DXRD 
/<:?->XI4, 2 0 ±*12° 1C, (0 0 3) ®(CJ;5® 

(OXRDA;? — ^X'(4, 2 0^9° IX, (0 0 3) BIX 40 

J: 5 ®STf ft?Wlx<fcbuf, Aby?x 

«a8Mfc4*XO (00 3) ffi^SF^RS d (003) (iiB 7 A t 
*9, ^Ai^-MgaS^b^iO (0 0 3) tSOBMIB 
d ( 003 ) 14^1 0 kbt£Z>, Lfx^oX, Nai (Mg 

Jg) -Og-Mn®-0®^^/,e5 4looa-fi-/?$^, 
AAv£&lx«fc yi?< *5XtSr^LXt'S. 

[0 0 9 5] X<05Sg|&, 0 7 t-Xt^A^ IS 

7 (a) 14, 7k?D*&#if4- b y *A«£8fcrt:<fetf>j&i6 
»iSSr, 0 7 (b) (4, 7K»p)cS:#trr^->^i.S-a 

AtL^n&CMtx^A. so 
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<O0lX:fct>X, ±.Tlxfcfcj&"fe b9;Mf§it<04?lxiEf£ 
£ft.Xio3)II4, 0®-Mn»-0Ji*»6**1l^»S: 
SSLXloS. 

[0 0 9 6] TKfOTKSratrf b 0 >7 Alta®:(b^<oi§a 
14, 17 (a) IX5RA4 7IX, ^tad^^lCTk^OTKiN 

afctf»ffiASJi#*lJ»MEA$. XfrUxttLX, TKfP 
7K%atr^^'>y7Aisa^b%)co^a(4, 07 (b) 
ix^ax 5 ix, ^saji^^ix^cft^^xfi® i (for# 
ttU -t3x5><T>7kfii7fc<T>JS<T>FfllXM g 
$ftfx&$AC*#£LXio.5 0 XOiBSIfj^Wjgfc'tt, T 

aa y a«ixtt-<M g <013 5 j0SjR*itd5i«v'x k ixe® 
A5„ Ikiiot, *ft*&#trAby !7A«aBHb«0 
< 0 N a £M g lx A A:-A$& LX*ft*£atr^A->(7 
X®£tmik®>&'a-l&-t6CkX\ iBfi*iSIX4iltSctt 
SAMBO'S X fc l4S!Si±E UV' t ib tb2>„ 

[0 0 9 7] aj$LfcAftA£^i?X!147 5XA->(yA)S 
aS£[b<B<Oiti§S!m^®«& (TEM) 08IX 

?nA. X<0¥KIX44U4, •> £ 

®t*c«igr-fo5Xii45, mm :iST-§5„ ^glx&to 
XM<gl!?£A5Jif4, OJi-Mn®-OS^e>*5® 
anx-fcy, e<m^$ix5®(4, 7k?P7k<oxfiJIi:a 
<O^IX#ai-5Mg®-C-fo5o («■£« 

<oi&y )ius-£) 14, itii oAx-fcy, x<ot>^(4, 

SfmX (0 0 3) ®<OSJ[a3l5S d (003) fc/£5> 0 

-> ^ A^a®e(b#j<o^a, t e M¥Jw»e>& 

Pid(003) (Oitt, ±!BX R D b 

#e>^fc®rai®d(003) <Oliii:l4, BS-ifcL-CioS., 

(3) Hi^3 

^2lc4 9^fet>4bfc:S,^XfooX, TK^TKaatf 

r /b# y ajRma^(b#i srd-^ys^-rsxtix^ya 

^ L/cTKftTka-atrv ^ > (y X®^mt f 
y^ttSi-SSSiSrfiJfflUX^ *HW<o»5g*jfero^ 
Aita®E(fc;^af«xgixfc-it sx ^>^<og 
lS^IXOV'T^1-- I <^a ; fTofcLit 0 «T, X 

<n>fm ixov'xsiw-r*. 

[0 0 9 8] £t\ B)(ica:MgxMn02T**$4b5®^ 
«it<0-?^'>!7Jx18a^b^a»€>-<<, XIHUJg^ 

i, -r^i/<yA«aBt[fc:«a^XStS:aA/X*5£l 
T<o^felx4 

[ 0 0 9 9 ] tffttixmxi4, lM«Oj®g<OMn (N 
03 ) 2 7)c®ig3 OmLIX, lMiOSgiOL i OHtK®® 
1 5 OmLi 3 Ow t %<OH2 OziK^W. 1 5 m L ^fSa 
U7c L i 0H/H2 027K^®$;— ^uxisau, 2 5X;<o 
i&gT, l O^KKfSS-frTjtS^SrWffiS-frfco 
x, x©y^(72xMa®( Yto*. -*?**/ v xm&m b 

^a^XSIXttLfc. ^a^X^I4, 5M<Oiig<OMg 
Ch*it2 0 0mLt>IX Xisy ^(7A^aiE(b^ 

<02 g£&AL-c#sic$-i!:, mm (2 5V) x\ mm<D 

7 t><OX*fcS„ 
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(13) 



#S8 2 002-25555 



&Jb\ 1 NfFa), 6 B#Fb1 2 4B#K 

(10K) lktzte5Bfflki-Z4m<D-?y*>'p£.m& 

[oioo] ±tay 

y* -> ^ L X C u K a $) £ ffi I, > fdft 

MmzXZxmtslVtftVf&ft^fZ' 
tl-etVWXRD^'^— 0 9^-r. 

[0101] 19 |c3oV'XST©tCjtlf i> ]) 
Mlt<®)<OXRD'<?->X'tt. 2 0^12° (C. (0 0 

3) '<*'/& io 

&©fc » »raSf#RS)dW4 $ -?riT-eno-7 -> ? A® 

£IHb$)CDXRD/^-:/X-|4, 2 0±?9° Ir, (00 
3) i?-tfrfc(Z-tZ >0 Ld»U T*'<b 2 

-KrofitioXfc!), L 

Xt'ftV'- ir^JS. ini^L6tFIE(±©^tyS 
&fTofcT^<b3@:g x 4©gfc.t^±glcjt^Ufc 
•V ^ -> £ AS-g-Se-fk^ <£> X RDA)' - l/xttt'ti Q is 
X—X'telBl$Tt’—i'fc'&btiX&'9. b.tib<D-^y^-> 20 

? Am-g-mtmtj u t a, if^T uxv ' •& % 

WX'fcSCtd^iS. 

[0 10 2] $ig(©g*):D, 2(c»M09-r^i/^A 

a-g-ssfb^jaxsjiisjts-f 3t-v'S'»<oR^iwf4, 

6 B#F»m±T*fo6 r t L-ii'^i t Ammx'Z $<, t> 

iSb f® it <F> HEH (4?fe if & V ' <D k # X. 6> JT -5 o 
[0103] 30 

[IgSHwSb*] 

*NI»iSas-fci£LfcJ: 

;©i9W^© 

• y ri Lfcn 

&*:E«»toRW**fc*5. 

[0 10 4] ~ktz. ±12^y^i^2^^i£{b^»$iii 

[01] 
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*»-e«>s*36W<o»{jt#jfett N MMowyft 
**^-SWb«lS:S(fR«ctLT-a-fiKL. iitSr-f 

jS-fSfcWX-fcS,, X£DJ:54£7 , n-fe4l4tls()TfSS®T* 

&kt£Z o S&Kl, 

XfflV'5t><DX*fc?K 
< *f tv '9 4 x<o u -y ^ ^ y?- zc 

[®ffi<oii¥* K9U 

[01] I»ll:iib'T« ittrig&i: LT^Lfcy^ 

£ s EM?K?:ft, 

[02] SHl icjstr'Tx MfB&t LTMLtVf 

* AS-g-IWb^l-^ bXft O fc x^0?r»wii iotil 
e>Jtfc x r d /<* - > zm-f- o 

[ 03 ] sgutwfci'T, m&btz-?y*'y>j±Wi'& 

mtm<r> s e M?s?r^t. 

[04] H»i irjst'X* SligLfc^^-v^Aa-g' 

mtmzm vxnott xmmw^w^ 4 o x&btitzx 

RD^^-^Sr^-fo 

[05] 3?fU KJbX'X. f»Lt-7ni'?AZ® 
^-fo 

[06] ^RZliei't, tfJii&t LX-gy£Lfc*ftJ 

h y ^i. ; !t'a-®(t:#ifcJ;t5i!(iiLfc7k?P7K^ 

■> ? tx?fo tx^ssf^ 

#f i' x o x# ?> titzzivetuo x r d s< y - 

[07] #Mir6tti-b!l9Am&mi}M<t>&*B "* 

it Jo X O'TkfDTKSr^tf^ -> ^ ^m^K{k^)©*£f s fl| 

[08] H»2lcj3t'T. 9m\,tz*.fa*.*-£trr ? 

* -> ^ AS-g-SE^b^KO T E 

[0 9] SgS3lcj3V'-t, -fX>5£^<757cJ()ro®£:^ 
e>*xMit ? A®-&t 

Jxcox R D'<? — VSr^-r„ 



[03] 



